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PREFACE 


lx issuing the seventh volume of this work, and announcin*^ yet 
anotlier to conclude it, I am exceeding l)y two volumes tlie sj)ace of 
our former estimates. Estimates based uj^on the j>ro])<irtionate 
jjarts of the previous English treatises on nuKlicine, even of the 
Jiiore recent of them, proved erroneous in the j)resent pliase of 
extraordinary movement and expansion in our art and in the sciences 
ancillary to it. 

Moreover, when in consultation with tlie writers of the sections 
on Diseases of tlie Larjmx, I had to decide whoth(*r these depart- 
ments of medicine should be dealt witlf as completely and as 
intimately as experts in the subjects would reipiirc, or whether they 
should be handled in the lighter and more succinct fashion which 
might prove sutlicient for the general practitioner. I decided 
to accept the former alternative; and, in doing so, I implicitly 
decided that the special departments of Tropical Diseases, of Mental 
Diseases, and of Diseases of the Skin should bo dealt with on a 
similar scale, and iu respect of no lower a standard. 

It is a great satisfaction to me to fiiirl that in private con- 
feit.-^e and in the columns of the press my brethren of the 
profession, both in Great Britain and in America, have given their 
cordial approbation to my enlargement of the work so I'ar as to 
make the reader independent of special handbooks within ^the 
sphere of medicine strictly so called. 

Even in a pecuniary sense, then, I twfi^t the purchasers of this work 
will find themselvee not the poorer for a present larger outlay. 
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In thii volume the Diseases of tlie^Vvrvoiis System will 

lie finished : and tlie full seelions, as alniJidy referred to, on ilental 
Diseases and on T)iseasos <if the Skin will he acl^led. Tliese parts 
are in revis«*d pnxjf, and will he puhlislied fo#th\\ith. 

My readers will h(;ar with salisiael ion that in the editin*^ of these 
sections respectively 1 have had the co-u]u*nition of Dr. Sava,e;e me’ »f 
Dr. Payne, to whom I tak(‘ this occasion to oiler my cordial thanks 
f(jr their valuable counsel and aid. 1’o my accomplished colic; 

Dr. Iiolleston I must once more acknowledge' mv debt, a^ul express 
my ^ratitud(‘ for his lu'lp throu;;hout this kirge iFmferlal in*; now so 
near its fulliliiu*nt. 

Above ;dl, my t luniks are diU‘ to my coutribulors, many of them 
my jiersonal IViimds, all my loy;il and )M»l(‘nt allies. If our 
corri‘spond(*nce w(*n‘ occasionally enhvi'iu’d by ])assinj; aspmitii'N 
concernin^^ dales and promises -aspeiilies too <>rten imduriMl with a 
resignation I eoidd Iuim* n'oretted — I i‘an lu'ver form‘l my happ\ 
experience <»f I he tiust and kindliness which i>n‘vaileil in every oiu‘ 
of them to the fori^iN eness of i-i it icisms alwa\ s rr;ink, olUui no doulil 
hasty aiul unreasonable: or of ruthh'ss liandlinj^ of inijuu lani manu- 
scripts which in I he course of his functions the KdiUn* h'lt oblii^ed 
to carry out according to liis liobts, imdelerreil by tin* inward \onv 
which (’ontinually remindiHl him of his ow n fallibilil\. 

T<i the rublisheis I am <_>raleful for their unfailin^S courtesy, and 
for their vigilance in antici]>atin^ my own wishes and thost» nf my 
coutribulors ; also for tiu'ir sulunission to tlu* delays which in such 
undertakin.^s avS the present seem ine\itablc. 

Yet to appreciate these aids and encoura''ements i^ to brinj^ 
home to me the responsibility fur many shortc uuiiigs 
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M VKIJTIS 

Hy tiK' tmiie iiiyfliti'. i« iiic.iiil iiill.iniiii.idon nt tli,- >|iin:(I n.id , Imi 
tli()nir|i pjitliolni^nVally Hi(‘ siihjiHl of inllainiii.it ion (oiild Im* icMliuTd to 
niudciati* limits, tim dinivnl ivsidt. of mynliM.^ in dillnmit .-.isrs an* so 
\aiio<I, th.it till* disi'.isn.s whicli m;iy Im* M'^r.inlcd ;is forms of mvclitis 
make a eoiisidorahln mimhcr. For'in tlir nnxoiis systmn tlir .si‘\,T.d 
functions h.ivi* cacli ;i special loe.disatioii or analomic.d M*.it, .iml thus 
the isohued di.sease of a particnlai ;inalomi(Ml position m.iy lead to 
speei.il and ('hai'aeteristie fiincLjonal distni haiH‘i‘s IndiM'd, .siich .i sclrr- 
tion of parts of the spin.il lord he ;in inflamm.iloiy process does t.iki* 
pl.u e , and this sl.iteinent m.iy still hold ^ood, e\en shoiiM \\c h.iNe to 
admit that in sonu* of the chronic forms of p.iili.d myelitis to whieh I icfer 
a de^MMierative chan^r<. sometimes occuis liist of all m the ncr\c tuhnies, 
the lesion of the coniiectixe tissue hein^ secoiicf.iiy. Thus, on the orn* 
hand, the lihrotic ch.int^e m.iy he confined to one tract of tissue sin li as 
tlie pyramidal tr.ict, or jjortions of the .'interior eornna , on the other it 
m.iy occur throii^hont the u hole thickness of the eord, in\ol\iii;^ white 
ainl ^ray matter indiserimin;itely, either in one contimnms \ ct r neiim 
scribed area, or in sep.irate srii.dl .'iieas throii^^hont the length of the foul. 
The (lise.'ises which result fiom the hirinei londition \\cie ealled hv 
(lerm.'in writers System-Ki.inkhciten, th.it is, diseases of systems, the 
systems heiny those paifs »jf the spin.il cord whic h ai c distin;4iiishef| from 
one another, cither hy their pei iod ot emhiyon.'il di‘velo|)ment or hv their 
fiinction in the tr.insiTiission of ncr\e im[inlse*.. In this work these 
diseases are desciihed under their iespecti\e title-, hy other wiiteis. 

l^e present article will he .'iliiiost contiiied to tinjsf; forms of mv'clitis 
in which the systems or tiactsare not sp(*cially lepresented, in which the 
lesions are not systematic, and which, in coiitiadistinclifm to limited, 
may he called — ]»y which «p nil ificat ions must clearly he ninlcistooiJ 

the kind of tissue invohed, whether sjiecial tracts on the one haiyl 
m* all the tissues of the cord on the other, ami not the greater or less 
extent of tlfc cord in\.ided as measured hv*^ iitfhcs. 

By some writers tliese two xarieties are spr^kmi of as iKirenchym.itfiu.s 
mid interstitial, the •‘systematic ’ lesions heing rcgaiflcd as arising 
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jwimari^ ifi the ilcirve tissues themselves, the ” or noii-system- 

sUirtin^ from changes in the vessels and connuctive ti,««ues.^ 
l^Tiy of the folder lesicjns, such as those of locomotor ataxy and Fricd.- 
reich’s ataxia, ai e also included under the term “sdv’osis’' ; but this is a 
^)atholf)gical condition which is also re]^*esentt^l iir a diffuse myelitis, i.t 
any I’ato in its latcn* or* cli ionic stages. 

(’on fining ourselves now to the form of^ myelitis, and leaving aside 
the systonatic diseases, Ave have to recognise that myelitis may he ite 
or chronic ; and it will be ci)nvenient to deal with tlu;se two groups 


separat(;ly ; evtm though we allow that many cases of so-called chronic 
myelitis began as acute attacks, of Avhicb they are only the uiibured 
remains. In other cases, however, the disease Ix'gins sl(»wly, and ad- 


vances without any ])hase that can be called acute. • 

Othisr bases of classification may be adopted ; for instance, the etio- 
logical ; thus we may recognise forms of myelitis due to injury ; to 
compression ; t«i syfdiilis, and to other toxic *)]* infectious causes. Hut 
in the ne.rvous system tlui localisation of functions compels us t(» 
look to sitci as a basis for cliagiiosis ; and consequently, even in tlni 
diffuse myelitis, both in its acute and chronic varieties, we may, by appro- 
priate symptoms, distinguish tin*, forms in which this or that part of the 
cord or tin*, whole of the cord is contM‘rm*d. Thus the lesion may be 
(i.) trit/f sprcful or (Ifssrnnmt/rt/ , or (ii.) htnilmcd in a small segnnmt of tile 
cord, ami hence often calb*d iioo,^n’rsr. In tin; latter case the sym])toms 
will be sonn;what different, according as the lesion is the eer\ical, the 


mid-dor, sal, or tin; lumbar region of the cord. Tln*.se ai*e the moie cimi- 
mon cases; but occasionally eases are ob.scr\ed in which the symptoms, or 
post-mortem evidence, sifow that the lesion is seated in (iii.) tin; central 


parts of the cord over a considei'ablo vertical c‘\tent -a rcufrof myelifis , 
<»r in (iv.) tin; cortical oi’ ]ieripln‘ral pai*ts — a pci iphrud or luniulor myelitis , 
and (v.) lastly, pc'rhaps most rarely, it may be limited, almost limited, 
to one-half of the cord— a unilntnifl myelitis. 


An-TK Mvkmtis 

Etiologry* — fhe causes of myelitis are not materially ditfeirnt from 
those of inflammation of the other organs of the boily ; and the disease 
is attributable, in <lilferent cases, to cold, to injury of \arious kinds, 
to the spread of (‘ontigmuis intlammations ; to the intluence of infectious 
diseases, and to toxic conditions either associatc*d with them, or arising 
in other, perhaps unkinuvn ways. 

— Hatln»logist.s are inclined to re\olt against the notion of cokl 
alone as a cause of local inflamination ; though it has long held its place in 
tl .* etiology of pneumonia, ]ilouri.sy, nephritis, and rheiimatiMii. Neverthe- 
less it is not infr(‘(|uent in the hist«»ry i»f parajilegia and myelitis to find 
that, shortly before the oust:: of .syiuptoins, the patient had bren ex])f>sed 
on a eold day : a navvy has been standing and digging in A\et earth, «)r 
even in water ; a cabman Ii.-ls been t'xposed for hours ou the box. Often, 
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iiidecMl, tlu' <;oM lia.s applied to th<* lei;> ialli(*r than loathe .spine . 

,and, tlinn^li the asM^iathni nt‘ the enhl leijs and the snl)MM|nent paralvsis* 
is otA ipns to*the patient, t«» the patholo^nst a link i.s still watitm^^^to cdii 
nVct tlie depressed teniperalnre of the lei^s with the ii.'^laniniation w’lmh 
he know’s is located in the spinal etird. Fnnher^ (4) prodiued dis 
seniinated myelitis by fnMpient afiplications uf an ether spray to the sliavi'ti' 
spine of rabbits; Ifiit tliese conditions are ditl'ei ent tioni t he inoi e common 
circnmstances under w’hich ^nyelitis occiiis in man, .ind tin* e\perinn*nts 
do not help ns much to understand the <h*tail.s ol the proci'ss inoceoxer, 
they were not continued by Koth (I). 'riu* modern belief in an almost 
uiMN^rsal bactei’iolo^ical palholnixy would le.id u.s to snp|M»se th.it the 
cold acts by dcpre.ssi 11,14 the \itality of the spinal cord, .ind tliiis rendennu 
it pri^ne to succimdi to bact(‘ria or t<»\ins. 

IJosil/thal and diiiroloix ( 23 ) repoi t a c.i.se whu’h they lei^ard as de 
monstratin^ this connection. A man, aiced o-j, a polisln*r «>f pai^piet 
flooring, had suflered .some t.iti^ue in Ins le;4s tiom Ins occiipalioii, and 
was (*\posed to chill by riding on an omnibus while still perspiiiii;; tnmi 
his wa)rk. Within a few houis he h.id tin^lini; in tin* toe^ ami the ne\l 
mornin,i 4 he found his h*^s Wf*ak, and could not nnetin.Lte propel ly. lU 
mid-day h(* had complete |);iralysis of the limbs. Me di(*d tour weeks 
later; and at tin* necrop.sy tin* eoid was foiirnl soft and tlillhienl o\er an 
extent of l-T) cm. in the mid dor.sil 11*141011. All the cultines tor this 
focus ^a\(* a stri*ptococnis identic.d with S. pyogenes, ;nid when inoeii 
lated into a labbit s ear it ])roduced a char.nteiistic eivsip»*las. A le 
m.'irkable fi*ature <if tin* case is the rapid niainb'slat n»n of the .symploiiis 
after the o[)ei.ition of tin* secondaiy f;n tor l old. 

hifimi . — 'riiis may occur in .M*\i*r.d wa\s, sometimes tin* pjitient has 
f.ijlen on his feet from some height, :nid eNj>o.>ed hi" spine to sho< k or 
coiicu.ssioii ; sometimes theie has lM*en a diieet injiiiy by ;i blow upon the 
spin.d c«>lumn in other cases, a,i4a in, theie has been ;i strain or w ieneh o| 
tin* spim*. These are all a< ute changes, and it c;ui be well iindi‘r.stood Innv 
tin* spinal cor<l may sutler citln*r by mechaiin al injiiiy to its own ti."sin'^ 
<>r by rupture oj- injuiy ot its blood \ essel>. It is not eas\ to sre how 
a local injury sliouM caii.se a widesjnead m\e|itis, as sometiiin's sci*nis to 
happen. 11 more n*jn.irk;ible is the fact that myelitis 1^ ran* out ot .ill 

pro[)ortion to the number of instances 111 which accidents, .ipparentlv com 
[)et(*nt to ])roduce sii^li a lesion, oc< nr : the addition.d factor dctcimin 
ine the myeliti.s is not readily manife.st. 

Injury by compre.'«siori is a freijueiit caU"C of Imal myelitis 'J’ln* 
most familiar ca.se is that of caries f»f the xertebra*, leadiii;4 to the pro 
duction of infhnnni.'itory material.s, eaiiou.s 01 siippnr.atixe, b\ winch the 
spinal cord is compre.sscil (.see ^o]. vi p. New ;4rowrhs ;iiid 

aneurysms are aKo po.ssible, hut r;irer causes of .a similar lesion. In 
either case the compresseil cord beeome.s the seat of iiiHaniinatorv' * hait^c^ 
W'ithin a 1imit<*d rlistance aboxe and below tin* seal of j)n*.ssnre. fn con 
nectioii wuth injury may be mentioned divei^ pandy.^i.**, or caisson di.sea.se, 
in xx'hich havd injury ami mvelitis may be cau.*^crl when the diver is 
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submitted to sudden and considerable changes^ atmospheric pressure 

art. " Caisson Disease,” p. 38). ^ 

Adjdceni inflammation . — The spread of adjacent inflammations **as 
cause of myolitissis illustrated by its occurrence from the penetration 6f 
J>edsoiys into the spinal canal; but thg meninges *are necessarily firs^t 
of all involved ; indeed a meningitis is at all* times a possible source 
<rf irritation of the nerve tissue which lies within the membranes. The 
myelitis in such a case is often confined to the surface of the cord, aijd 
does not extend throughout its substance ; it is then called periph^afj as 
opposed to a central myelitis, which occupies the axis of the stnicture. 
Another way in which the cord is secondarily inflamed is by the extension 
of a neuritis along the nerve-trunks and nerve-roots, a process which appears 
to arise in some coses. This is the explanation now^gqperally a^optnd of 
the cases formerly described as reflex paraplegia, in which^the symptoms 
of myelitis of the lower part of the spinal cord have arisen, as a sequel to 
diseases usually of the gonito-urinary organs (cystitis, nephritis, prostatic 
<1i8oaso), but also of the intestine, as in dysentery (vol. vi. p. 634). 

Septic or toxic cames . — Of cases presumably due to toxic or septic 
agencies acting through the blood two groups may bo made. In one 
the myelitis occurs as a sequel of a definite and woll-rccogniscd infectious 
ilisoase ; and the following are some of the diseases which are said to 
have had such a result: — small-pox, enteric fever, measles, diphtheria, 
influenza, piiorporal fever, bloniiorrhagia. It is very properly remarked 
by Blocq that the records on which the above specification of diseases 
is based are not entirely trustworthy — in so far, at least, as they refer 
to cases noted before the general recognition of peripheml neuritis as 
a cause of pronounced paj^plcgia. The above diseases arc equally apt to 
bo followixl by neuritis, and the relative frequency of myelitis agd 
Tiouritis as sequels hjis yet to be estimated. With this group of diseases 
may be placed syphilis, to the paraplegic sequels of whi^h attention has 
of late boon much directed. 

Mr. Hutchinson called attention to the frequent occurrence in the 
earlier periods of syphilitic iiifoctioii — that is, up to two years from the 
date of infection — of different kinds of nervous disease, and especially of 
a form of acute paraplegia, which presented all or many of the character- 
istics of a myelitis. His observations arc confirmed by many neurologists 
at homo and abroad. He noted that, though most of these patients im- 
proved, almost none got j)erfoctly well, and a few died. In some of the 
fatal cases a definite myelitis was found ; but it is clear that the proof of 
the syphilitic nature in these cases rests only upon the antecedent occur- 
rence of syphilitic infection, and is confirmed neither by any specific 
anatomical appearances nor very definitely by the results of treatment. 

For the present, then, it is suflicient to say that it is allowed that 
wiibin from six to twenty-four months after the primary affection, a con- 
dition of paraplegia luny arise which is due prolmbl}" to a tru^ myelitis, 
and certainly not to the more cii'cuniscribed and usually much later 
lesion, the syphilitic gumma. 
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To the ^cond gro^ji belongs a number of ciises in whi^, without 
/iny special anteced^ilt; (unless, i)erhaps, such doubtful disturbances as^, 
colcHti^d strfdn may sometimes bo), the wide dissemination of the lesiofi 
suggests a sjeptic or toxic, widespread, blooil-boriie ungj^i. As might be 
expected, the subject of “ infectious myelitis h;is created a goixl deal of 
interest in recent years > and t^e possibilit}*^ of its occurrence has been* 
shown by various feseai-ches not only clinical and {lithological, but also 
bacteriological and experinv^^ntJil. H. Claude (9) injected into guinea- 
pi^ the filtered bouillon of strepto-stii{)hylococci : many of the aniimils 
w'ere unaffected ; but two of them showed piiralytic syni|itoms after a fort- 
night, and died within two or three days. The 8})inal cords wei-e in- 
jected, and presented minute hamiorrhagic foci ; the small vessels were 
dilated, and their sheaths were filled with leucocytes. C'laude also 
caused j^Subacute jjafaplegia in a dog by the injeetion of small doses of 
tetanic toxin ofer a { 3 eriod of twenty-four days. The <log was kilbnl alKUit 
six weeks later, when the s|3inal cord was found to ])resent numerous 
centres of dis8eminate<l myelitis, especially in the cervical and lumlMir 
enlargements. Babes and Vassiili record cases of |)araplegia in man 
which they regard as showing the infective origin of a myelitis. In 
one case the micro-organism of malignant tedema was found in other 
organs ; in another, a short streptococcus wiis obuiined from the vessels, 
and some vessels of the autei-ior cornua were filled with 8tre|>tocoecuH 
thrombi. These authors, ns well as others, ivganl the existence of early 
changes in the small Idood- vessels (thickening of thmr walls, distension of 
the sheaths with round cells) as evidence that the source of the disc.ise 
Avas in the vessels, and must therefore be a toxin or other lii’iis conveycwl 
thereby. Koscnthal and Thiroloix (24), in a case of vegeUitivc streptoeiwcal 
endocarditis, in Avhich an acute [wraplcgia ai)]>calred in the last three days, 
found that the spinal cortl was extensively softened in the dorsal region ; 
and a culture of streptococcus was obtained from the lesion. 'Fheir (jther 
ciise of streptocSccal myelitis has alre;idy been mentioned (23). 

Drs. Buzzard and Risien Russell read before the Clinical Society 
a Ciise of acute iisccnding meningo-myelitis which was fatjil in thirteen 
days. The cord wa.s engorged and softened, and had numerous e.xtrava- 
sations of blootl. A ^iph>coccU8 was found in the meningeal exudation, 
and in the substance of the cord ; and from the former situation pure 
cultures were obtain^!. Dr. Russell also stated that he had since ex- 
amined a case of acute myelitis, without meningitis, in which the same 
organism was obtained. 

As previously stated, the occurrence of numerous small foci of disease 
throughout the cord, a so-called disscminatcfl myelitis, has been regarded 
as proof of a septic origin ; and this seems all the more proliablc when 
the myelitis occurs with inflammation of some other and simultaiietmsly 
remote part of the nerv'ous system such as the optic nerve. Sen^ral 
cases of the association of myelitis and optic neuritis^ have now Ijccn 
recorded ;* and they seem explicable only oif%ome such view Jis this. But 
after all it would be very remarkable if the spinal corrJ were not in some 
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degree, atimt, subject to the same septic procengs as other^rgans ; and 
c^the casei Itbove recorded are probably the forJhvmers of many others 
proving the relations of myelitis to sepsis. 

Pathological anatomy. — Anatomically myelitis results ^in changes 
which are analogous to those occurring in other orgdhs the subject of in- 
%l|ltiination ; namely, increased vasc^aAty, extravasation of corpuscles 
from the blood-vessels, certain changes in the spdfcialised structures 
tending to destruction, and, later, the replacement of those structures 
by an increase of the connective tissues. 

When removed from the spinal canal, the cord, from the greater tension 
of its containing membrane, may seem to be hard ; but on section • it 
is often found to be extremely soft, the substance of the cord becoming 
everted over the marginal pia mater, or almost flowing out like c^m. 
On the other hand, it may sometimes show no material alteratiSfl in con- 
sistency either before or after section. In colour it is soi&etimes redder 
than normal, especially in the central gray matter; often there is no 
increase of vascularity, but it is difflcult to recognise the outline of the 
gray matter ; its margin is blurred and indistinct, or some areas of the 
white matter present a gray tint. However, the colour of the cord is 
likely to vary with the stage in which death has occurred ; it is likely to 
be redder in early stages, more yellow later, and more gray after this. 
Sometimes nothing definite can be said about the coi*d until a micro- 
scopic examination has boon made. And it may here bo noted that 
the more softened the cord, the more difficult it is to get satisfactory 
results from the usual hardening processes ; it is therefore generally 
desirable to examine some portion of the cord under the microscope in 
the fresh condition, when some of the changes at least may be ol>served 
sufficiently well. * ^ 

The following are the histological changes seen in acute myelitis : — 
The vessels are dilated and distended with blood, and their lymphatic 
sheaths are filled with red blood corpuscles or leucocytes, or granular 
material, or large colls which may be proliferating endothelial cells. 
Sometimes minute haemorrhages take place from the congested vessels. 
The neiim elements first become swollen, and afterwards degenerate or 
break up. The cells may become enormously^ enlarged, according to 
Charcot, up to a diameter of ^iVth inch (*825 mm.) ; the protoplasm 
becomes granular and the nuclei disappear, or vacuolation occurs, or 
colloid demneration. The prolongations are thickened or disappear; 
and the cells become rounded and deformed, and ultimately themselves 
atrophy completely. The nerve-fibres undergo changes both in the axis- 
cylinders and the myelin. The axis-cylinders are subject to a curious 
process of enlargement (so-called hypertrophy), in the form of elongated 
fusiform swellings, by which the diameter of the axis-cylinder is increased 
to four or five times the normal. These swollen fibres occur in scattered 
groups, especially in ^e white matter. The myelin of the fibres soon 
becomes disintegrated, breaU^ up -into short segments, and appears as 
minute drops or globules among the debris of the nerve tissue. 
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The conjipctire tissu^ ^ the cord shares in the inflammation by a pro- 
liferation of its elei!asnis. It is infiltrated with nuclei and red bloq(V 
corpn^les ; its cells are enlarged, and especially the cells known as 
Deiters cei}s become very distinct and numerous. A comparatively early 
product of inflammation of the spinal cord, as of that of the bniiiv^ is th^ 
granule-corpusclo of Gluge, a lar^e globular body containing closely -packed, 
opaque, fat globidi^ and arising probably from the proliferating neuroglia 
cells and droplets of disintegrate ni 3 'elin. Those changes occur quite 
efty f for instance, hypertrophied axis-cylinders and abundant (xlugo's 
corpuscles were present in a case fatal on the eleventh day fmni the first 
symptom. In cases of longer standing the changes which take place are 
in the direction of increased connective tissue Jind disappearance of 
the fecial nervou^ elements. Gninular corpuscles are still seen months 
afterwaftfs. The neuroglia gradually' assumes the appearance of a dense 
but finely-fibreTi felt-work, with scattered nuclei. 

A true al)scess of the spinal coni is a rare event, and is prolwiblv 
always associated with a purulent meningitis. 

I must not omit to say that for some writers, for Dr. Ikistian, for example 
(2), a true acute myelitis is of the rarest occurrence ; and that the majority 
of the changes described under this hciwl arc only conditions of softening 
dependent upon loss of nutrition from obstruction of vessels. It ap})ears 
to me that the more recent researches into diflerent foims of infectious 
myelitis are strongly opixjsed to such an interpretation of thes facts. 

As already stated, the positions which the lesions of myelitis occupy' 
in the spinal cord are variable, and give rise to clinical groups of symptoms 
which may be distinctive. In the first place, the changes may bo limited 
to one or more segments of the cord corresponiling to one, two, or three 
veytebree, and affecting the cord more or less completely to that extent. 
This is called a localised or transverse jnyelitis. It may 1 k 3 determined b^*^ 
disease in the tidjacent vertebrte, as in compression myelitis, from caries of 
the spine, or by an abscess lying near the spine, or other local disease (vol. vi. 
p. 854); or, on the other hand, it may anse from causes not manifest 
either in the history or after death. In a second group of cases the cord is 
affected cither throughout, from end to end, or over a greater or less vertical 
extent; but in any c^isq greater than would conform to the word transverse. 
Such a lesion might fairly be called diffuse, in distinction to localised, but 
that we have employ^ the word in another sense. As a matter of fact, 
oven if the cord is to the touch or to the naked eye softened throughout, 
it will generally be found on hardening and staining that there is still a 
quantity of healthy cord tissue, and that the lesions are numerous, small, 
and scattered or disseminated. So that the term disseminate m^y 
used to distinguish this group. These two varieties form the majority of 
the cases. The transverse or localised forms may, of course, be divided 
further, according as the lesion is in the cervical, dorsal, or lumbar region ; 
and the Im completely disseminated cases may occqpy ip some instances 
chiefly the upper, in others chiefly the ‘lower part of the cord. A 
central myelitis is speiimn of by many authors : its meaning seems plain, 
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but the term is used with somewhat various signiftpftions. I4 other cases 

Burbee of the cord is inflamed, so that on a narrow ring at , 

the pefiphery of the section is seen to be affected. This may arisg tb a 
coneequence or ass a part of spinal meningitis, and is called^as I have 

aj^ular or peripheral myelitis. 

^ Secondary degeneratifm . — A constant reftilt of lihe persistence of myelitis 
wlien limited to any small extent of the spinal coid if the occurrence of 
secondary degenerations. These consist of a«subacute or chronic chaise 
in the originally healthy white columns above and below the lesion*; rad 
the columns habitually and chiefly affected are the posterior median 
columns above, and the posterior part of the lateral columns, correspond- 
ing to the pyramidal tracts, below. Thus the fibres in which impulses 
are habitually transmitted from the seat of the lesion tp either extrAnity 
of the cord are affected, and not those in which impulses are transmitted 
towards it ; or, more correctly, those fibres degenerate which are cut off 
from their trophic centres, or of which the trophic centres are destroyed 
by the inflammatory lesion. The degeneration of the pyramidal tracts 
below the lesion is of the same nature, and has the same explanation, as 
that which occurs in the pyramidal tract of one side as the result of a 
cerebral lesion involving the internal capsule, and producing hemiplegia. 
The degeneration of QoH’s columns is open to a similar explanation. In 
the one case the trophic centre is above, and degeneration takes place 
downwards ; in the other case the trophic centre is below, and the fibres 
degenerate upwards. 

The degenerative process results in a sclerosis or hardening of the 
tract involved, and is in part atrophic, in part inflammatory. The axis- 
cylinder of the uerve-fibrgs is first affected by degenenition, the myelinc 
is next involved, and finally the neuroglia undergoes inflammatory change ; 
thus thickening and sclerosis result, and the new tissue replaces more or 
less the atrophied nerve element. 

Descending degeneration . — In localised diseases of the spinal cord, such 
as a transverse myelitis, the tmets affected by descending sclerosis (below 
the lesion) are (i.) the direct pyramidal tracts on 'the inner side of the 
anterior column, adjacent to the anterior fissure ; (ii.) the crossed 
pyramidal tract, situate in the posterior part /)f the antero - lateral 
column ; and (iii.), sometimes, the small comma tract of Schultze in the 
middle of the postero-external tract or column of Burdach. 

Ascending degeneration . — In similar diseases of the spinal cord, the 
tracts affected by ascending sclerosis (above the lesion) are (i.) the posterior 
columns, especially the posterior median column, or column of 60II ; 
(ii.) the cerebellar tract, and, occasionally, (iii.) the antero-lateral ascending 
tracts or tract of Gk>werB. For a short distance above the lesion there is 


de^neration of all the ascending fibres — above this the postero-external 
coRimn of Burdach is involved to a small extent ; but from this point 
the postero-me^ian ^lumns or columns of Goll are affecte^ and the 
BolerosiB can be traced up to^the bulb ; the higher the situauon of the 
lesion, the more complete is the degeneration of thpse columns. 
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Symptoms. — The steptoms may be divided into the purely local 
•and the mor^ general.* The local symptoms, those, that is, that depend 
on disturbance of the functions of the spinal cord, are the most 
important • 

^ Now the cord hills to be con^dcred iis in part a series of norve-spntros^ 
and in part a medium of ^transmission of impulses to and from the bmin ; 
hence the functions affected may be those to which it contributes by its 
c(^ducting powers, or those which have their scat in its own structures. 
In so far as it is a conductor of impulses, its lesion will result in loss or 
impairment of voluntary movements in the parts below the Jesioii, in 
loss br modification of the various kinds of sensation, and in loss or modi- 
fication of control of the bladder and rectum. On the other hand, the 
lesioft of Jihe nerve-centres or nerve-roots in the coni will result in some 
or all of the Allowing changes in the parts immediately connected with 
these centres or roots : — loss or impairment of movement ; pain or loss 
or modification of sensation ; loss or modification of trophic influence in 
the muscles, skin, or bones ; loss or weakening of reflexes, cutaneous and 
deep. 

As the conduction of the cord is chiefly in a longitudinal direction 
from above downwards, this function will 1)0 affected by any transverse 
lesion at an isolated spot \ such as a crush, transverse division by a wound, 
localised pressure by tumour or inflammatory products, or a locid inflam- 
mation or haBmorrhage. Whether the functions of the cord as a central 
organ are much or little affected by such lesions will depend uj)on the 
vertical extent of the lesion ; and in any case they will be less obvious 
when the lesion is in the dorsal region, of which the centres control mainly 
the spinal, intercostal, and abdominal muscles^ than when it is in the 
CGi^vical or lumbar enlargement ; in this latter case the more specialised 
muscles of the upper or of the lower limbs, and the operations i>f the 
bladder and the^ectum may be involved. 

But an important observation has to be nisulo with rc^pird to those 
nerve-centres of the cord which are situated below the lesion whenever 
the lesion is far enough alxive the louver end of the coni to spare some 
if not all of the lumbar enlargement; or even dorsal centres above 
these. If they are spared, the functions of nutrition of the limbs 
or corresponding parts of the body null remain intact, and the normal 
electrical reactions wfll be preserved. The limbs, though useless, and 
more or less completely insensitive, will be well nourished, and will con- 
tract to galvanic and faradic stimuli. Reflex action, however, another 
function of these untouched centres, is not only preserved, but, as a rule, 
exaggerated. This exaggeration is obvious in an increase of the knee-jerk, 
in the occurrence of ankle clonus, and in the behaviour of the bladder 
in certain cases, when the accumulation even of a small amount^ of 
urine in the bladder is sufficient to set up reflex contraction of this organ, 
without th^ volition or even the consciousn^ of th% patiant. 

As a late result of myelitis, and nearly always in association with 
these conditions of increased knee-jerk and ankle clonus, the muscles are 
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often the gubject of a peculiar kind of rigiditytog persistent involuntary 
%y»ntractioii. This contraction was regarded by Cnareot as arising from an, 
irritation set up in the motor cells of the anterior cornua by fhe sp^ekd of 
inflammation from the secondarily degenerated pyramidal tracts. Others, 

ilgpre probability, as it seems to me, regard it as H reflex phenomenon 
pi^1>ably due, with the ankle clonus ana the ^heightened phase of the 
ktiee-jerk, to the loss of cerebral control or inhibition, of which the lower 
centres are depnved by the lesion cutting teausversely across the line of 
conduction of impulses from the brain. 

These reflexes are discussed in a special article (vol. vi. p. 528), but I 
must at least point out that it is now admitted that under certain ciacum- 
stances a transverse lesion of the cord, leaving the parts below, the lumbar 
enlargement, for example, absolutely intact, may b^ accompanidfl by 
perfect flaccidity of the muscles, and an abolition, instea^ of iho main- 
tenance and exaggeration, of the various reflexes. The necessary condi- 
tion appears to be that the lesion shall be a complete lesion, such as will 
totally intercept impulses whether of motion or sensation between the 
brain and the extremities, and will there cause complete paralysis and 
complete aneesthesia. The existence of such cases has been demon- 
strated, for spinal softening and compression, by Dr. Bastian (3), and 
for severe traumatic lesions by Mr. Bowlby and other surgeons ; and, 
although the explanations given so far can scarcely be said to be satisfactory, 
of the fact itself there can bo no doubt. Hence we are in this position, 
that the persistence or increase of the knee-jerks of the lower extremities 
implies the integrity of certain lumbar centres ; but that the loss of these 
reflexes may be brought about either by a destruction of these lumbar 
centres, or by a comple^) transverse lesion above those centres, while 
they themselves are intact. ^ 

In a disseminated or widespread lesion the functions of the cord 
will be more or less completely abolished from the u]^r limit of the 
lesion downwards. Thus, if the lesion extend sufRciontly into the cervi- 
cal enlargement, there is paralysis of all the muscles of the legs and 
trunk, and of the arms, ansesthesia up to the same level, paralysis of the 
sphincters of the bladder and rectum, complete flaccidity of muscles, loss 
of reflexes, loss of electrical reactions, and, if the case last sufficiently 
long, wasting of the muscles. 

Acute disseminated myelitis. — In the detailed description of the 
symptoms and clinical features of acute myelitis, it will be convenient to 
take, first of all, the condition of acute disseminated myelitia The 
short notes of a case will illustrate at least one group : — 

man, aged 32, slipped while getting out of a train, and received a slight 
shook, of which he took but little notice. He did not fall to the ground, 
but he remainedr on his legs,^ his body was bent backwards. « Suddenly, 
perhaps to keep his equilibrium, it then bent forrvards, and he felt a litUe pain in 
the loins. After the drop he shivered and felt painotin his body. He con- 
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tinued his wdtk the twotj^lowing days. The next day was the first on which 
a spinal syn^toni noted. He attended a funeral, walking a distance 
ten miles ; here he got wet, and at the end of the journey was unable to hold 
his water, fl’he next (the second) day he walked the same disUnce back, com- 
plaining of weakness ^n the legs, and reaching home with difficulty. On the 
following (or third) day hediad to^have bis urine drawn off, and he felt numl^ 
ness in his legs. TOe fourth day he got up with difficulty, and was laid up 
completely after this. On th^ seventh day he passei] motions involuntarilv in 
bSl, ahd on this and the following day he had leniperatureH of 102® and 103®. 
On the ninth day, now being in hospital, he was completely jmmlyscd in the 
lowey extremities, and was able to move only the heatl and the hands, but 
the hands were weak — the right more than the left ; the lower i>art of the 
ches^ was immovable, and the breathing was tliaphragmatie. Tlie voice was 
clear, bu|«he had a^hort weak cough and could nt»t exiicctorate. The abdomen 
was tumid, tympanitic, not resistant. He had completely lost simsation up to 
the level of the seventh rib pn both sides ; there was a Hcnsation of pins and 
needles in the upper extremities, but none in the lower. There was no reflex 
action in the legs (this was before the use of the knee-jerks as a lest), and the 
muscles were not rigid. The electricjil reactions, lK)tii galvanic and furadic 
currents, were normal. Riiles were heard in the chest, and air entered the 
posterior bases badly. The temperature on this and the next two tlays con- 
tinued to be high, between 101*5'' and 104®. On the tdeventh day he had 
almost entirely lost power in the right hand, the thoracic muscles were com- 
pletidy paralysed, the face was livid, and the mind occasionally wandered. At 
night he was delirious. The urine, drawn off by a catheter, was bloody uml 
strongly ammoniacal. On the twelfth day the dyspnoea was extnmio, he spoke 
with difficulty, but his mind was clear, and he could still move his left hand. 
He died at mid-day. 

The necropsy showed that there was extensive softening of the spinal cord 
fi%m a point three inches alxive the lower extremity to a point nine inches 
higher up ; the softening being in disseminated small patches, irregular in size 
and shape. 

Thus the characteristic feature of this condition is a rapidly 
ascending paralysis, beginning either with numbness and tingling, 
or with weakness of the legs, or with some disturbance of the function 
of the bladder. The paralysis becomes complete, sensory functions 
are abolished, and both paralysis and aniesthesia extend so to involve the 
abdomen, and perhaps the lower part of the chest ; the upper limit of 
the ansBsthesia is at first over the abdomen, and reaches later to the 
low'er sternum or nipple level The reflexes are abolished in the lower 
extremities ; the bladder is paralysed ; and retention of urine occurs, so as 
to require the use of the catheter. The fieces arc discharged involun- 
tarily and unconsciously. As the mischief extends upwards the inter- 
costal muscles are more or less paralysed ; the circulation in and movement 
of the bases of the lungs are impaired ; mucus accumulates in the bron^ial 
tubes, cough and expectoration are incroasjpgly difficult# and in this way 
death may be rapidly brought about ; as in the above case, which lasted 
only twelve days. In other cases the symptoms may be prolonged for 
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three or foi^ or six weeks ; or still longer, if thd^i^piratory muscles are 

Confining ourselves to the more acute cases, the temperature is 
usufdly high, anc^ there may be some delirium at night,* especially 
the end when respiration is fa^ng. Unless extreme care be 
tal^n in the use of catheters, cystitis will be r&pidly jnduced, and may 
take an intense form, with extravasation of blood into the urine and into 
tjie mucous membrane of the bladder. ThS early tendency to b^dso^e 
is another way in which the loss of nutritive power is manifested in the 
tissues of the paralysed parts. In the early days of the illness the elec- 
trical reactions of the muscles may not be much altered ; but prob&bly 
after a week or ten days the faradic current will fail to elicit nopnal 
contractions, and later it will cause no contractions at all ^^at' the 
same time the galvanic current will give the modified resylts character- 
istic of the reaction of degeneration (A.C.C. = or>K.C.C.) Similarly the 
muscles, though completely fiaccid, will preserve their bulk for some 
days, and in the rapidly fatal cases show but little difference from the 
normal. 

In the event of the patient not being carried off by the rapid impli- 
cation of the respiratory functions, life may be maintained for several 
months, when the case passes from the acute condition to one of chronic 
persistence of damaged tissues, rather than of chronic myelitis. 

The symptoms remain practically unchanged, or vary a little from 
week to week. Some power in the movement of a toe or the slight con- 
traction of a muscle may bo regained ; the patient may allow that ho has 
one day a little fooling in a part that was perfectly anaesthetic ; or there 
is a slight variation in tho^hoight to which the anaesthesia can be traced ; 
or the superficial reflexes may appear and disappear. But the musclrs 
become wasted and fiaccid ; the patient is quite helpless in the lower 
extremities ; and the faradic and galvanic reactions are more or less com- 
pletely lost. So far the patient, though incapable, might seem to nin 
no risk of his life ; but danger lies in the tendency to cystitis and to bed- 
sores, both of which are avoided with difficulty, and either of them may 
be ^ cause of death — the cystitis by leading to consecutive (suppurative) 
nephritis and ureemia, the bedsores by septic absorption. 

Becovery in these cases does, however, sometimes take place] the 
sjrmptoms gradually subside, and the limbs recover power and sensation. 

While the above represents the essentials of a case of disseminated 
myelitis some occasional features may be mentioned. In regard to 
sensory functions analgesia accompanies anessthesia; and at the begin- 
ning the subjective sensations may include, besides a sense of numb- 
ness, the sense of tingling, pricking, or formication. In some cases 
the^upper limit of the area of aneesthesia is bounded by a band of 
skin, varying from one to five or six inches in breadth, in which hyper- 
festhesiais present; and at tk||^ upper limit of this the skin is^normally 
sensitiva This hyperessthetic band may pass transversely round the 
entire trunk, and almost perfectly horixontally, little if at all indined in 
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the directiolPof Ae ccA^e of the intercostal nerve. At the same time 
^slight undulations in* the track of the upper and lower limits may lirf* 
' observed. 

The bladder is ^ralysed, and the patient at first Aifers from reten- 
t^on of urine, so that the bladder may become distended up to tho levci 
of the umbilicus and iil one such case, in a woman, 56 ounces of urine 
were drawn off by the catheter. If the distended bladder bo loft unre- 
ligyedgthe sphincter yields, find the excess of urine comes away, forming 
the so-called “ overflow incontinence ” ; but in any patient coming uiidor 
treatment the regular use of the catheter is necessarily adopted, and the 
consequences of excessive distension arc avoided. But one result of the 
iiiab^ity of the bladder to expel the urine by its own efforts is very 
diflicult^to avoid 9 namely, the supervention of cystitis, which may be 
most intense. « No doubt it is due to the entrance of micro-organ- 
isms, which may be convoyed in the catheters, introduced as they 
are usually at least twice daily, but conceivably in sonic cases they 
pass along the urethra without such assistance. The urine becomes 
ammoniacal, turbid, even bloody ; and deposits crystals of ammoniu- 
magnesian phosphates, leucocytes, pus -cells, bladder epithelium, and 
blood corpuscles. 

Bedsores, no doubt, arc determined by the pressure which is cxertc<l 
by the weight of the body upon the parts immediately in contact with 
the bed, and by the decomposition of discharges which soil the skin ; 
thus the more complete the {mralysis anri amesthesia the more likely 
is the patient to have l>edsores. The patient neither feels the discomfort 
of the prolonged pressure, nor, if he felt it, could he shift his position 
to relieve the suflering part. The pressure* deprives the {Mirt of its 
bk>od, and hence its nutrition is affected and the part is apt to slough. 
If urinary or fsecal soiling of the skin be permitted a bedsore will soon 
appear ; on the«other hand, scrupulous cleanliness and antisepsis of the 
skin, with frequent changes of the patient’s posture, will prevent this dis- 
tressing complication. 

Sir William Gowers records some cases of rapidly increasing ataxy, 
the dependence of which upon an organic spinal lesion seemed certain, 
while their onset was ^ncomptatible with any other than an inflammatory 
process. Hence he regards them as cases of acute myelitic ataxy. One 
case was that of a wdman, in whom, twelve months after the occurrence 
of secondary symptoms of syphilis, complete incoordination of the legs 
came on in thirty-six hours. The knee-jerk was normal on the right 
side, almost lost on the left ; the left leg was thought to be weak at first, 
but its power was found to bo good in a day or two. With this was 
hypersBsthesia of the lower part of the trunk and legs, soon reduced to a 
brad round the lower abdomen ; later, there was a girdle pain in the ifime 
situation. She could walk a little, though still highly ataxic, in four 
months ; auid ultimately recovered. In otl\gr cases Gowers saw incoordina- 
tion of one arm, with complete muscular aniesthesia^ arise in the course of 
a few hours, and only slowly subside. 



i6 


SYSTEM OF MEDIflNE 


Acuta disseminated encephalomyelitis. -V A form of tUsseminated 
^yelitin, combined with a similar lesion of the brsSn, is described luider 
this aame (7) ; numerous small foci of inflammation are found 4n the 
CQid, in the pon{ and in the cerebrum. It is call^ oca/c ckntral ataxia 
by torf Leyden. • f 

iThe disease nearly always occurs during or^soon sfter an infectious 
disease or similar process ; consequently a large proportion of the cases 
are in children. The onset is sudden and su^ests the implication ,of t^e 
whole central nervous system. There is often unconsciousness, either 
with paralysis or with restlessness and delusion ; and after a time the un- 
consciousness clears up, and a stage is reached which is characterised by 
ataxia or choreic movements. In other cases the sudden cerebral symp- 
toms are absent, and ataxia is the first symptom. In this stage there 
are ataxic movements or intention-tremors of the legs, arms, and head ; 
disorders of speech, especially of the scanning variety, but sometimes 
dysarthric ; and sometimes disturbances of intellect. The gait is variable ; 
it may be ataxic, or spastic, or paretic, or tremulous. The arms are less 
commonly ataxic, but more often present intention-tremor ; and the same 
occurs with the head. Nystagmus appears to be uncommon. There is 
great variety in the subsequent course : a few cases recover quickly and 
permanently ; many end in recovery after months, or after one or two 
relapses; in other cases, some symptoms, especially speech disturbances, per- 
sist ; but death is rare. Aphasia or optic neuritis occasionally occurs in the 
earliest stage. The resemblance in many points to disseminated sclerosis 
is obvious, and it might bo thought that if the disease persisted, the 
pathological conditions and clinical symptoms of multiple sclerosis would 
be ultimately assumed, ttorman observers stsito, however, that this has 
never been observed. e 

The association of optic neuritis with myelitis has been observed on 
several occasions, and presents interesting features. Bibliographies up 
to date are given by Dovic and Katz ; and I have recently published 
a fatal case myself, though unfortunately without necropsy (26). In a 
large proportion of the cases (15 out of 21 collected by Katz) the ocular 
affection precedes the spinal lesion by a period varying from a few days 
to some weeks; in nearly all the remainder it occurs simultaneously. 
There is generally a rapidly advancing amaurosis in one or both eyes, and 
if in both simultaneously, in one eye before thb other. Generally 
the optic disc shows swelling and hyperasmia ; but the changes in the 
optic nerve may be situated behind the eyeball, and the papilla may be 
unaffected until after some weeks it becomes atrophied. The myelitis is 
commonly situated in the dorso- lumbar region, and is manifested by 
anflssthesia and paralysis of the lower extremities, with extension for a 
variable distance up the trunk, and paralysis of the bladder and rectum. 
Indeed it differs in no respect from a rather widespread or disseminated 
myelitis. A good many case^ are reported to have ended in«recovery ; 
so that the prognosis is better than the wide extent of the disease would 
lead one to anticipate. Its pathology may be still open to doubt, but 
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it seems lileely that s6||ie common infection is the cause of the intlam- 
matory lesiQps in parts so remote from each other as the optic nerve ai<cf 
the dorsal portion of the cord. The suggestion of an ascending meningitis 
has not been confirmed by necropsy. For the most pai^ disseminated foci 
of acute myelitis have been fouq^ irregularly distributed in dififereiA partw 
of the cord ; the ^^^essels** over-filled with blood, the perivascular spaces 
crowded with round cells, leucocytes, granule-corpuscles, and debris. 

Local myelitis. — Transverse myelitis. — This is common in the 
dorsal region ; and it will be convenient to describe this variety first, 
becabse it concerns a part of the cord with the least specialised func- 
tion^ and then to describe the myelitis seated in the cervical and lumbar 
regions. , 

If the myelitis be due to local disease in the neighbourhood, such 
as caries or tumour of the spine, the symptoms indicative of the impli- 
cation of the cord may bo preceded by those duo to the primary disease, 
of which pain is likely to bo the most important. But oven in other 
cases local pain may sometimes be an early sign, occurring in the j>art of 
the back which corresponds to the seat of the myelitis. Then more or 
less rapidly occur the conditions which are due to the disease of the cord ; 
namely, either numbness, tingling, or formication in the lower extremi- 
ties, or weakness of one or both legs, or inability to pass urine. Perhaps 
the sensory failure is the more common mode of onset. Thereupon, with 
varying degrees of rapidity, those three conditions become aggravated ; 
the paralysis and anaesthesia involve the legs, thighs, and more or less ot 
the abdomen, the upward extent being determined, of course, by the 
position of the lesion in the cord, or rather by the upper limit of the 
lesion. Supposing, for instance, the lesion involves but roaches no 
higher than the segment from which the seventh dorsal nerve comes off, all 
the muscles supplied by the last six dorsal nerves, the lumbar and the 
sacral nerves will be paralysed ; and anaesthesia will bo found in the area 
of the body corresponding to the same nerve-roots. 

The loss of power is more or less complete according to the thorough- 
ness of the lesion, and the completeness with which the transmission of 
motor impulses is interfered with ; but there is no other recognisable 
alteration in motor power as such : and neither tremors, nor spasms, nor 
convulsions occur, as aVesult of myelitis, in the muscles supplied by nerves 
connected with inflamed segments. 

With a severe lesion sensation of touch, pain and temperature is com- 
pletely lost \ but with less complete damage some form of sensation may 
remain ; analgesia, for instance, may be marked when anaesthesia is incom- 
plete, and the sense of temperature may be imperfect. Subjective sonsa- 
tions of numbness and tingling are less complained of after the first oiv^t 
of the disease ; but a sensation of pain at the upper limit of the anmthesu, 
encircling Ae body, is <rften present, and is cqipmonly-known as girdle-pmiL 
The band of hypenesthesia described in the cases of disseminated myelitis 
may also be present in^ihese more circumscribed cases. 

VOL. VII ^ 




i8 


SYSTEM OF MEDICINE 


The reflexes, both cutaneous and deep, are, a(fl rule, nott)nly present, 
^t increased in the parts of the body l^low the *fesion. the .^eep 
reflex there are two forms. One is the knee-jerk, which is seeir to be 
exaggerated wherf tested in the usual way by a blow below the patella ; 
4t ig alio easily elicited by striking abov# the ratella : the other is the 
aillde clonus, which, absent in health, is easily nrought^out in these cases 
by sharp flexion of the ankle-joint. In some cases the excitability of the 
lumbar spinal centres is such that the attenfpt to get the knee-je^ i:^o- 
duces a more or loss continuous clonus at the knee-joint, of the same kind 
as ankle clonus, but persisting, without such further handling of the part 
as is required in ankle clonus. 

The exception to the rule that the reflexes are increased in thc^ case 
of a limited transverse lesion above the centres from the legs ie^the case 
in which the lesion is absolutely complete throughout the whole thickness 
of the cord, as already mentioned (p. 12). In such a case the reflexes are 
absent ; the muscles are quite flaccid, and the anaesthesia is complete. 

The nutrition of the muscles of the part paralysed — that is, the lower 
limbs — is not materially affected; they lose a little of this from the 
fact that they are not used so much as in health ; but they do not show 
the pronounced atrophy which results from lesions of the anterior cornua 
or nerve-trunks. The muscles are, indeed, in direct connection with 
undamaged spinal centres ; and whether the nutrition be dependent on 
“ trophic ” centres, or simply, as Dr. Poore thinks, on repeated stimuli 
emanating from the spinal nuclei, the condition is unaffected by a lesion 
situated above the anterior cornual cells with which the muscles concerned 
are associated ; in other words, the lower motor neurons are intact. Simi- 
larly, the electrical reactiems are normal ; the muscles react to faradism and 
to galvanism, and the galvanic reactions present the normal relation of 
kathodal to anodul closure, that is, K.C.C. > A.C.C. Another pheno- 
menon, which is closely related to the increase of the r^iflexes, may also 
present itself in the later stages of the acute cases, and constantly in 
those cases which, beginning acutely, remain uncured, and hence pass 
into the group of chronic myelitis ; this is rigidity or spa.4ic contraciim of 
the muscles. Like the clonus or exaggerated knee-jerk, it is always asso- 
ciated with an undamaged reflex apparatus, and with the separation of 
the spinal centres from the central motor area by some lesion or other, that 
is, a lesion affecting the upper motor neuron. In the absence of cerebral 
control it seems likely that constant stimuli from the cutaneous or 
other afferent nerves are able to keep up a constant slight motor 
contraction. However, the rigidity of the muscles under these circum- 
stances is a very variable condition. In slight cases it may easily 
be overlooked. The limbs may lie flaccid in bod, and if the paralysis is 
in^rfect the patient may be able to move the limbs slightly ; but if the 
limb be handled by the observer, and flexed or extended at the knee or 
hip, it will BOOK be ^ noticeda that the passive movements aW first easy 
become more difficult, and the leg gets so stiff that it can no longer 
perhaps be bent or straightened at all. If the legs are then left untouched 
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the muscles Quickly In other cases the legs are constantly stiff, 

without any« external interference ; or if not actually rigid on being firtf 
obserwsd, they become so direetJy they are touche^ or directly the 
patient makes an at^mpt to move them. The legs may be rigidly ex- 
tended, the muscles in firm contraction and closely adducted, so that th# 
attempt to pull onp leg & its outer side brings the other leg along ^vith 
it. In other cases this condition of rigidity is jissooiated with involnn- 
t^y (eflex contractions of* the flexor muscles ; and in such cases the 
patients often find when they wake up that the legs are flexed with the 
knees on the abdomen, and the heels nciir the buttocks. Sometimes the 
flexi&n relaxes, but the patients often have to assist the process of oxten- 
sion^y the use of their hands. 

TheJ^nctions ^f the bladder and rectum are affected for the most 
part in a similar way. The centres for these organs are seate<l in the 
lowest part of the lumbar enlargement. An acute lesion, such as myelitis 
often is, though situate in the doi*sal region, commonly causes at first 
paralysis of the detrusor urinse, and consequently retention of urine. 
After a time the reflex becomes again csUiblished, and the bladder in- 
voluntarily contracts as soon as the urine accumulates to a certain extent, 
and thereby stimulates the walls of the bladder (reflex incontinence). If 
the transverse spinal lesion bo complete, the desire to micturate will bo 
lost, and the act of micturition will be unperceived, because the afferent 
fibres from the bladder are cut across ; on the other hand, the internii)- 
tion of ofierent fibres prevents the process of micturition being either 
hastened or retarded by any effort of the will. In less complete lesions 
either of these functions may bo im{3erfectly represented. 

In the case of the rectum, paralysis wi%li resulting constipfitioii 
frequently accompanies a lesion in the dorsal region. A reflex incon- 
tinence ” of fsBCcs may also occur, but is less common. 

The generalscondition of a jititient with a transverse myelitis varies 
with the stage of the disease. In the early days of an acute myelitis 
there may be a slight degree of fever, with the usual accompaniments ; 
but, if it be not rapidly fattil, the patient will soon arrive at a stfige in which 
the symptoms above described, and directly referable to the interniption 
of communication threfUgh the dorsal cord, are the only troubles. How- 
ever, in any ease of acute myelitis we have to consider the possibility of 
two complications arising, namely, cystitis and bedsore. The former has 
already ^en referred to under disseminated myelitis ; it is much more 
likely to arise in the period of retention ; if this stage be safely passed 
and a condition of reflex incontinence ” be present, cystitis may be 
avoided and the bladder may remain healthy. 

The liability to bedsores in dorsal myelitis is variable ; they are 
more likely to occur where the lesion is extensive, involving motion §nd 
sensation very completely, and where the nursing and care of the patient 
are inadeq«ate. They are less prone to occ^ wher«f the lesion is smaller, 
where paralysis or anaesthesia is only partial, and where nursing is efficient. 

Mj^iUs of the lurftbar region. — ^The symptoms in this case are similar 
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to those of an acute disseminated myeKtis, lii^fted to that part of the 
*tord which supplies the lower extremities. TheoFetically one may sup- 
pose that a lesion might be limited either to the uppermost part of the 
enlargement, in Which case certain muscles having connections only with 
« lo^ee part would be spared ; or to tlys lower segment, in which case 
thi same muscles only would be affected with pStralysi^f. But practically 
one rarely meets with a case which illustrates this difference. This is 
jp^robably explained to a great extent b5^ the very limited v^ertipal 
extent of the portion of the lumbar swelling from which the muscles of 
the lower extremity receive their nervous supply ; that is to say, the 
upper half of the swelling, measuring probably not more than two inches. 
In this portion, it is true, the centres for the higher and proximal joarts 
are situated higher than those for the distal muscles ; but St, myelitis 
which is not limited (like anterior poliomyelitis) to the gray cornua, but 
affects gray matter and white indiscriminately, will generally involve a 
very large number of the muscles of the lower extremity. 

Taking a case, then, in which no such distinction can be recognised, 
the symptoms are again paralysis and anaesthesia of the lower extremities, 
the anaesthesia reaching no higher than the pelvis, and the paralysis not 
involving the abdominal muscles. As the spinal centres of the muscles 
are here concerned, the muscles are flakccid from the first and the reflexes 
au^ lost throughout ; the muscles soon waste ; and the electrical reactions 
associated with muscular atrophy are obtained — that is, the reaction of 
degeneration, loss of faradic contractility, and cathodal closure contrac- 
tions in excess of anodal closure contractions (A.C.C. >K.C.C.) The 
centres for the bladder and rectum are contained in the lumbar portion 
of the cord, and accordingly wo find paradysis of the sphincters and 
incontinence of urine and faeces. o 

Myelitis of the cenncal region , — ^The vertical extent of this portion of 
the cord is greater than that of the lumbar swelling, and it is more easy, 
by symptoms peculiar to particular nerves or segments, to recognise dif- 
ferences in the localisation of lesions. A more or loss transverse lesion 
will, of course, cause paralysis of the legs and trunk as well as of the arms 
below the upper level of the lesion. The affection of the logs will be of 
precisely the same kind as occurs in dorsal myelitis ; that is to say, 
paralysis, anaesthesia, increased reflexes, with persistence of nutrition 
and electrical reactions, and in due time musculai^ rigidity. But in the 
arms the probability is that the lesion will be of sufficient vertical extent 
to involve some motor cornua completely, in which case the arms, in 
addition to paralysis and anaesthesia, will present some muscular atrophy, 
loss of reflexes, and loss of electrical reactions. 

In some cases the arms and logs may be equally involved, so far as 
pa^ysis is concerned ; in others the arms are much paralysed, and the 
legs i^t little. 

There are, bowewBr, s}rmi>tom8 peculiar to a cervical lesion^ due to the 
implication of special centres or nuclei. The most important of these is 
pa^ysis of the diaphragm, which is supplied by ths [direnic nerve. 
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*». be^|igh as this the result is generally disastrous for 

though It ig true <Hht patients may live in spite of paralysis of the 
diaphng^and even recover from it, especially in cases of peripheral 
neuritis, the symptom in the case under consideration's generally added 
to, or associa^ wifli, paralysis,or paresis of the intercostal iniisdes, the 
nervous supply of which Arises from the cord lower down, and the upward 
commimirations of which are contained in the pyramidal tracts liassing 
through the diseased arm.* The result on the lungs is stagnating cirai- 
lation at their liases, oedema and accumulation of fluid in the smaller 
cough which is unequal to clearing the bronchial 
tubes, because the respiratory muscles cannot draw in enough air, nor the 
abdominal muscles expel what there is, with sufticient force. This diffi- 
culty s^n becomes worse when the lesion is seated at or al>ovc the 
centre for the^diaphragm, and brings the cjiso to a comparatively early 
Close. 


It is well known that the superior cervical ganglion receives 
cerebro-spinal filaments from the dorwd nerves, and hence from the 
lowest part of the cervical cord, and from the first dorsjil seg- 
ment. The sympathetic supplies fibres to the ciliary muscle, to the iris, 
and to some unstriped muscular fibres in the orbit which keep the eyelids 
retracted. If this region of the cord (rilio-spinal centre) be damaged the 
sympathetic may be paralysed : and this will result in contraction of the 
pupil and slight closure of the lids, or diminution of the palixjbral fissure. 
Dilatation of vessels from paralysis of the vaso-motor system mjiy occur ; 
and the following symptoms have also been noticed : — dysphagia ; hic- 
cough j variations in the pulse, which is sometimes slow, sometimes rapid 
and irregular j hyperpyrexia ; priapism. 

• Unilateral myelitis. — In many cases, both of disseminate and of 
transverse myelitis, the legs or limbs of the two sides are uncfjually 
affected ; so tha( the jiaralysis on one side is greater than it is on the other, 
and very small foci of myelitis may occur in such a way as to cause some 
isolated symptom such as paralysis of one or two muscles or some localised 
anaesthesia ; but the wcurrence of a primary acute inflammatory lesion, 
occupying half the thickness of the cord, involving both gray and white 
matter, and yet strictly limited in extent by the middle line, must be 
exceedingly rare. As a transverse lesion it appears to be more likely than 
as a diffused vertical* lesion ; and still more so in the form of two or 
more lesions above one another, together cutting all the vortical nerve- 
paths. These remarks do not apply to anterior poliomyelitis, which is 
often absolutely unilateral, but to the group of diffuse myelitis in which 
white and gray matter are involved together. 

The symptoms of a unilateral lesion of the spinal cord have been 
largely ascertained from experimental sections ; from some cases of tjau- 
matism ; and from cases of tumour pressing upon or growing in one side 
of the cord* 

The peculiarities are dependent largely upon the fact, contested, it is 
true, but still based upon a good deal of evidence, that the sensory fibres 
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for the molt part decussate immediately after entry into the cord, 
fl^id pass tip the opposite side of the middle line to the encepjialon. 

The following propositions are laid down by Erb and Brown-S6quard. 
Supposing the lelion to be on the dorsal region, there are— t'(i.) In the 
(Murls i|iipplied by nerves from the segment concerned, (a) on the side qf 
tb# lesion, paralysis, diminished reflexes, atrOphy of muscle, loss of 
electrical reactions or reaction of degeneration, loss of muscular sense, 
ansBsthesia in the form of a transverse band,^nd above the latter a ba^d 
of i (^) opposite the lesion a band of anaesthesia, 

and above it a band of hyperaesthesia. (ii.) In the parts below the 
lesion of the cord there are — (c) on the side of the lesion, paralysis, 
retention or increase of reflexes, no muscular atrophy, no loss of electrical 
reactions, diminished muscular sense, no cutaneous anaesthesu^, bul, on 
the contrary, hyperaesthesia, and vaso-motor paralysis ; (ih on the side 
opposite to the lesion there is anaesthesia continuous with the band at 
the level of the lesion, while the motor relations of the limb remain good, 
or are at most but little affected. 

Some differences will appear if the lesion be in the cervical or lumbar 
region ; the upper limit of the anossthosia and the band of hyperaesthesia, 
if present, may thus show relations to the known distribution of sensory 
areas over the upper or lower limbs respectively. 

Central myelitis. — This is often described as a very serious form of 
acute myelitis, on account of the rapid manifestation of the symptoms, 
the rapid atrophy of the muscles, and the acute and extensive bedsores. 
But it is clear that the name has boon given by various authors to 
various things. For instance, Dujardin-Beaumetz, in his treatise on 
acute myelitis, refers thi% disease to three principal types, of which the 
third is acute myelitis of the anterior cornua, and may therefore be ^t 
aside. The others are “ central or generalised myelitis and " localised 
or focal myelitis.” He then proceeds to describe “acuto^ central general- 
ised myelitis,” attributing to it all the rapid onset, acute course, and de- 
struction above indicated. Hallopeau (1 7, 1 8), writing, it is true, of chronic 
difiUse (or interstitial) myelitis, and of sclerosis, uses the word “ peri-epen- 
dymal” (p<iri-6pondymnire) as synonymous with “central.” Many of the 
cases he reports are unaccompanied by notes of autopsy ; and many that he 
collects as examples are cases either of syringomyelia or of central glioma. 
He recognises that the importance of the lesion is proportionate to the extent 
of its invasion of the gray matter, and not of its proximity to thQ centre 
of the cord ; and, indeed, at the end of his earlier article, he suggests that 
so long as the lesions remain limited to the immediate neighbourhood of 
the central canal, they are unrovealed by symptoms. 

Lastly, the word “ central ” is sometimes used to mean the implica- 
tion of the gray matter, presumably of the posterior and commissural 
gray matter, as well as of the anterior gray matter ; now as the affection 
of the latter alope constitute anterior poliomyelitis, we put i% aside for 
separate consideration elsewhere (p. 186). 

It can be readily understood that an inflammation of considerable 
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vertical extant involvntf the gray matter will bring about the acute and 
disastrous conditioi^wi^ which this disease is credited ; but it must h% 
allowed that the term “ central ” is not a suitable one to apply to the gniy 
matter in Jts full transverse extent. General or diffuse poliomyelitis 
^ould better describe the condition. Further, as regards the syi^ptoma 
if an acute destruction <rf the ^ay matter take place, there can be little 
difference in the Vesults, whether the white matter be involved at the 
same time or not ; that is %o sa}’, it would bo impossible to distinguish 
tne variety before us from extensive disseminated myelitis. 

Blocq says that the S£ime dissociation of the sensory phenomena 
may* occur, as is seen in cases of syringomyelia, usually a chronic disease ; 
and more than one author refers to a case by Vallin, in which an acute 
myefitis ^of the gray matter was accompanie<l by suppurative arthritis of 
the knffe-joiiUs. But^ as the patient obviously died of pyamiia, with 
sloughing bedsores, purulent meningitis, and abscesses in the lungs, the 
dependence of the lesions in the knee upon the (loliomyelitis seems 
more than doubtful. On the other hand, the arthropathies of locomotor 
ataxy and syringomyelia are well known, (iull hfis descrilicd recover- 
ing paraplegia associated with indications of synovitis ; and hence a coii' 
nection may be considered established between these conditions. 

Peripheral or Cortical myelitis. — This is undoubtedly in the majority 
of cases a condition which accompanies meningitis and is secondary to it ; 
and probably in acute cases the symptoms referable to the spinal lesion 
would not be distinguishable from those which were duo to the meningitis. 
Whether they are mainly due to one or the other element in the meningo- 
myelitis, the symptoms which may arise consist of pfiins in the spine and 
limbs, cutaneous and muscular hypersesthesia.^ weakness or pronounced 
p§ralysis of the limbs corresponding to the portion of the cord involved, 
contraction of muscles, and exaggerations of reflexes. The muscles are 
said not to atrophy, and the sphincters to be spared. 

Duration and terminations. — Recovery from pronounced myelitis 
is by no means common, and is likely to occur only in cases of very 
moderate severity. The great majority of cases are either fatal in 
the course of weeks or months, or lapse into a condition of incurable 
paralysis, and are thee called cases of chronic myelitis”; a name which 
is then justified only by the probability that sclerotic changes in the 
acutely damaged par% may be going on for a long time after the onset. 

A case of acute disseminated myelitis may he fatal in from five or 
six days to the same number of weeks. Less extensive and more localise<l 
myelitis may last from twelve months to two years ; and in others, finally, 
life is spared although the lesion persists. 

The dangers of myelitis are the implication of the cervical region of 
the cord and the respiratory muscles, and the occurrence of cystitis and 
of bedsores. Hence any myelitis is dangerous in proportion to*the 
extent tojwhich it involves the cervical cord on tjie oge hand and the 
lumbar cord on the other. An extensive dfmminated myelitis is quickly 
fatal, because it involves the cervical region, and causes paralysis of the 
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diaphragnj^ivith consequent oedema of the lungB|a«id broncho-pneumonia. 
J'he intense cystitis and the bedsores, which may rapkKy form if the utmost 
(2ure be not used, are probably but slightly contributory in tfiese coses. 

Similarly, anvng circumscribed cases the cervical and the lumbar 
^eskyns^are most likely to be fatal. As far as the cef vical region is coi\- 
ceifned, the condition is practically beyond coiftrol if the nuclei of the 
I^irenic nerves are invaded ; but in the case of the lunlbar cord, the fatal 
result is mostly the result of septic infectisn from the bladder or tj^e 
.bedsore, and with proper care the occurrence of infection may be post- 
poned indefinitely ; or, through relaxation of precautions, may take effect 
at any stage in the course of the illness. * 

Diagnosis. — This has, first of all, to be considered with regard to the 
discrimination of myelitis from other diseases, whether effecting the sf>inal 
cord or other parts. Acute myelitis is most likely to be confounded with 
the following : — spinal meningitis, hsemorrhage into the spinal cord, men- 
ingeal spinal haemorrhage, multiple neuritis, disseminate sclerosis, and 
hysteria. 

AcivAt spinal meningitis occurs, as an apparently spontaneous disorder, 
much less frequently than does myelitis. It forms part of epidemic 
cerebro-spinal meningitis, or of tuberculous meningitis, or arises from the 
invasion of inflammatory lesions from the side of the bony canal. When 
associated with cerebral inflammation its symptoms may be masked ; but 
occurring independently it is characterised by symptoms of irritation of 
the nerve-roots, both sensory and motor. Hence there are pains, both 
local and radiating, hypersBsthesia, and muscular spasms and rigidity. In 
a later stage there will be paralysis, but the earlier signs may be dis- 
tinctive. Febrile reactioi^ is likely to bo more pronounced than it is in 
at least a localised myelitis. ^ 

Haemorrhage into the spinal cord is frequently difficult to distinguish from 
the more acute cases of myelitis. What is specially characteristic of it 
is a sudden onset with severe localised pain ; but these may be difierent 
only in degree from what sometimes happens in myelitis, and the later 
manifestations are almost identical ; namely, paralysis and anaesthesia with 
the conditions distinctive of the different localities already described. 
Recovery or improvement may ensue, or peimanent lesion with secondary 
degenerations in both cases {vide p. 48). 

A further difficulty is suggest^ by the fact that a haemorrhage will 
set up surrounding myelitis, and that haemonbage may take place into 
an already inflamed focus. 

Spinal m/eningeal hoemorrhage. — ^The diagnosis depends here upon the 
relatively sudden onset, together with the presence of the symptoms 
which are regarded as characteristic of surface lesions; namely, those 
pointing to implication of the nerve -roots. The primaiy effects are 
thoA of irritation, such as we see in meningitis ; pain at the seat of the 
lesion ; pain and^hypqimthesia in the comae of the nerves ariqng there- 
from ; and muscular spasm, aUb both local, causing rigidity of the back, 
and more wideq>read, as in the muscles supplied by nerves arising from 
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the part. After a tiiue^the muscles are paralysed, but the early sigiia 
will have been suificlhtit to distinguish the condition from myelitis. 

Mvitiple peripheral muriiis . — In its definite forms this affects all four 
limbs, and avould therefore be confounded rather with a disseminated 
myelitis than with a localised lesion. A pronounced paraplegia in>^lving; 
the legs and leaving the iirms free can very rarely be a multiple iieimitis. 
Commonly also multiple neuritis, as, for instance, when it is the result 
of^alcohol, of septicaemia, or «ther poison, is slower in its progress, and to 
that extent different from acute myelitis ; yet multiple neuritis sometimes 
advances rapidly, as in a case published by myself, in which weakness of 
the atms and legs was noticed four days after numbness in the fingers and 
feet j five days later the paralysis was considerable. Moreover, cases of 
Lanefty’s paralysis,«some of which are in all proliability multiple neuritis, 
show a Aipid extension of paralysis {ride vol. vi. p. 694). 

But returning to the more definite cases, wo see in multiple neuritis 
an almost simultaneous occurrence of numbness and tingling in all four 
extremities, sometimes with {lain and hypenesthesia, weakness of the 
muscles going on to paralysis in all four limlvs, but beginning often or 
more pronounced in the extensor muscles of the legs or feet ; the loss of 
all reflexes, superficial and deep ; comparatively rapiil occurrence of wasting 
in the muscles, with loss or modification of the electrical reactions in the 
direction of degenerative reaction. What is distinctive of neuritis is 
that the symptoms begin in all four extremities at the same time, the 
numbness affecting the hands and feet together ; whcroiua in myelitis the 
anaosthesia, beginning in the feet, spreads to the legs, thighs, and trunk, 
and does not affect the arms till the whole of the trunk is involved. 
Similarly in neuritis the muscles of the for^rms and legs may be 
pa^^alysed together, while the more proximal muscles are little or less 
affect^. If in addition, as sometimes happens, the facial muscles arc 
affected, and the skin of the face is aiisesthetic, the diagnosis of neuritis 
is very positively confirmed. Another important distinction is that in 
neuritis the bladder and rectum are iis a rule spared ; whereas in a case 
of extensive myelitis, which on other grounds might be confounded with 
neuritis, paralysis of the bladder and rectum is piactically constant. 
Tenderness of the muscles, especially the calves, and of the exposed 
nerve-trunks such as the external popliteal and ulnar nerves, is another 
common sign in neuritis not found in myelitis. 

Landry's paralysis . — The nature of the cases describctl under this name 
is even yet uncertain {vide vol. vi. p. 694). Some writers, for instance, Blocq 
and Grasset and Kauzier, include them under myelitis, as an acute, diflVise, 
or acutely spreading (envahissante) form ; but I think the reasons advanced 
by the late Dr. Ross (26) for our regarding many of the cases at least as mul- 
tiple neuritis are very strong indeed. In neither case should a sej^rate 
paragraph on the differences between it and myelitis be required : in uie 
one case it Js not different ; in the other the distinctions between myelitis 
and multiple neuritm, already described, should cover the ground. But so 
long as the disease is allowed a separate place something must be said here 



a6 SYSTEM OF MEDICINE 

of its Hiag i jnaia from myolvtia The synonym of Lnndry’s ponalysis — acute 
•gscendio^ paralysis — is of course not distinctive, amit does not indicate all . 
the special features of the disease : a disseminated myelitis is often an 
aonte ascending ^ralysis, and it is from these disseminated or diffuse 
,fi»Vis«pf myelitis that Landry’s paralysis has to be Mistinguished, by t^e 
lUtMnce or comparative insignificance of the sensoiy phenomena, and by 
freedom of the bladder and rectum. The distinctions seem small, 
but it will be readily seen that a really disceminated myelitis must, tuid 
in fact does, involve the sensory tracts largely, and the functions'^ of the 
bladder and rectum seriously ; and that if these escape the lesion must 
be one involving the motor functions alone (excluding the viscera), and 
must therefore, as a myelitis, be limited to the anterior cornua alone. 
Now an inflammation limited to the anterior cornua, ^nd rapidly afceiid- 
ing from lumbar to cervical region, has not been found to explain these 
cases, and indeed must itself be a very rare event. 

From a circumscribed transverse myelitis Landry’s cases are easily 
separated by the rapid spread of the symptoms in an upward direction till 
the chest is involved, as well as by the features, above mentioned, in which 
it differs from disseminated myelitis. 

Disseminate stieiosis. — Another disease with which symptoms of 
myelitis may be associated is disseminate sclerosis ; that is to say, dis- 
seminate sclerosis may begin with acute paraplegic symptoms ; but in 
course of time the intention tremors, staccato speech, and nystagmus will 
probably show the nature of the case. 

Itystena , — Hysterical paralysis and functional weakness of the lower 
extremities are of frequeiit occurrence, and often difflcult to distinguish 
from the milder forms of^myelitis. The female sex, youtli, and a previous 
history of hysterical outbreaks may serve to caution us against too ha^ty 
a diagnosis of myelitis. More often, I am afraid, the caution is wanted 
on the other side ; and it must not bo forgotten that yming women with 
hysterical tendencies arc by no means prevented thereby from having 
organic lesions of a serious kind. 

Hysterical paralysis is sometimes distinguished by the mode of its 
onset ; by its arising immediately in connection with some emotion, or 
mental excitement. Often one leg is affected aloae, and the patient trios 
to walk, but holds the weak leg constantly liehind the other, dragging it 
up to the other, but never bringing it in front; the muscles of the 
affected side, instead of being relaxed and helpless, are generally held 
rigid during the pi'ocoss. But this monoplegic form is little likely to be 
confounded with the usually bilateral paralysis of genuine myelitis. In 
case of a bilateral affection the important points to note are that in purely 
hysterical conditions there is no spastic rigidity of the kind previously 
described, brought on, that is, by various external stimuli, as by handling 
anti passive movement {vide art. ‘‘ Hysteria ” in following volume). Mus- 
oular oontractiops of ^ more voluntary kind can often be elicit^ in either 
of the limbs supposed to be jmralysed, by lifting the leg some distance from 
the bed while ^e patient’s attention is distractecL by various questions. 
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The limb wiU often thehpe supported, or fall slowly to the bed in a series 
of short dropi, altern'&ting with short rests for which the elevating mUBclei< 
are obwously brought into contraction. Again, any pronounced alteration 
of the reflexes is opposed to hysteria. A slight ankA clonus of short 
deration, and unsustained, sometimes occurs in hysterical people ;«biit 
continuous strong clonus* of the ankles, with marked knee clonus, is 
against a purely functional origin for the weakness. Similarly entire 
al^liti^n of the knee-jerk iif one who had it normally, and the excel)- 
tions, if any, are exceedingly rare, moans organic disease. In hysteria, 
also, there is rarely speciflc wasting of the muscles or loss of electrical 
reactfbns ; bedsores do not occur, nor is there incontinence of urine or 
fasces. Retention of urine, on the other hand, is often present. 

iJuiffnfpis of the^sitv of mijelif 'oii, — The determination of this point must, 
of course, depegid upon a knowledge of the relations which the functions 
of motion and sensation in difleront parts of the body l)car to the diflereiit 
segments of the spinal cord. 

A great deal of work has been recently done in this subject, and as a 
result of experiments and observation of accidents and diseases it has 
been ascertained, with a cerUiin amount of agreement among difTercnt 
observers, what sensory areas on the surface of the body, and what 
muscles or groups of muscles, corresiiond t«> the roots of the spinal nerves. 

The relations of the spinal cord segments to sensory areas, muscle 
groups, and reflex phenomena, are given in a previotis article (vol. vi. 
p. 865). 

In the majority of cases of myelitis the amesthesia offers the l>cst 
means of determining the upper limit of the lesion, liecause it is often 
very definite, and sharply outlined at its uppc!i margin, which forms a 
lin^ running transversely round the body, and much more truly horizontal 
than our knowledge of the anatomical course of the nerve-trunks would 
lead us to expert ; whereas from the anatomical arrangement of the 
muscles in long vertical bundles and continuous planes, some of which, 
espiecially in the abdomen, receive fibres from several nerve -roots, the 
separation of the parts affected from those spared is much more difficult. 

The determination of the lower limit of an area of myelitis is less 
simple. Voluntary motion and sensation liclow the lesion are cut off 
entirely by any transverse lesion, of whatever vertical extent ; but the 
integrity of parts belew the lesion is recognised by the persistence of 
reflexes, of the nutrition of the muscles, and of the electrical reactions. 
These reflexes include those of the bladder and rectum. By such means 
one can recognise — for example, in a dorsal lesion — that the lumbar swell- 
ing is virtually intact ; but any more accurate estimate is rarely y)ossible, 
because the skin reflexes are few in number and operate over large areas, 
and the discrimination of muscles supplied by the intercostal nervei^is 
difficult. 

Pragne^is. — The duration and termiiiatjpns of myelitis have already 
been given, and the prognosis or the probaUe outcome of the disease in 
any case has been there indicated. 
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Some eases undoubtedly end in recovery, (tfiit how ai^ we to dis- 
^tinguish these in good time from those which not? » It must be ^ 
allowed that there are very few means of forming a safe forecast. The 
mofe acute and flie more extensive the lesion the less likely is recovery 
ittO;J^he place. A severe disseminated ipyelitis is very likely to be fat^l 
mthin a few weeks or months. Yet if its ^tscendjng progress stops, 
tjk is arrested, if the bladder can be kept healthy, and if bedsores 
<ian .be avoided, then death may be staved off indefinitely. HQwe'^jpr, 
again, the more disseminated the lesion, and the more the lumbar centres 
involved, the less likely is it that the necessary extreme amount of 
care and watchfulness will be exercised ; and death mostly occurs Within 
two or three years. In cases of myelitis, restricted to the dorsal region, 
the integrity of the lumbar centres is in favour of the patient : and life 
may be prolonged for many years, even if no actual recovery take place. 

There are few features, if any, from which one can say that recovery 
will certainly ensue. It is probable that in no case can such a favourable 
course be predicted. It is only when the paralysis is actually beginning 
to subside that one can look forward to recovery, and even then the pro- 
gress may be checked for some quite unknown reason. Amongst cases 
recorded as arising in the early stages of syphilitic infection (secondary 
syphilis), and treated by antisyphilitic drugs, recovery has not infrequently 
been witnessed. And I should be inclined to look hopefully upon other 
cases which could be definitely regarded as secondary results of some 
infectious process. 

The paralysis associated with spinal caries (compression myelitis) is 
well known U) present a more favourable prognosis than many other 
forms. Even after months of incapacity, with paralysis and increased 
reflexes, the consolidation and cure of the spinal lesion is very likel)s to 
be accompanied by complete recovery of power in the affected limbs 
(sec vol. vi. p. 869). , 

TpeEtment. — ^The treatment of acute myelitis has gone through 
all the phases known in other acute visceral inflammations. Local 
depletion, heat^ cold, vesication, counter - irritation, and mercury are 
or have been employed with results apparently less successful than 
can be shown for acute pneumonia or acute r.'ephritis under similar 
methods — an appearance which is probably explained by the greater 
vulnerability of nerve tissue as compared with that of the lung. Wo 
must at any rate allow that as yet there is no known specific for myelitis 
M such ; and it can only be matter of hope in the future that^ as the 
infective nature of different cases of myelitis is demonstrated, the special 
antidote of each infection may come to be known, and be found efficacious 
in improving or curing the condition of the cord. This is in part realised 
as^regards syphilis, and preventively as regards hydrophobia, in so far as 
a paralysis is the last stage of this disease ; but beyond this little or 
nothing can be esaid to have ^leen accomplished. 

The old ** antiphlc^stic ’* methods already referred to aim chiefly at 
modifying the state of the circulation in the inflamed organ. But it is 
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doubtful, on the one haih|f if the changes in the vascularity of the organ are 
the primary jesion ; *Jhd on the other, if they are, whether the methods* 
adopted modify it to any material extent. 

The pneumonic ^liuig is apparently much more accessible than the 
spinal coni to applications of vaj^ious kinds upon the skin ; and y%t it iam 
difficult to measur^ how*far heat, cold, blisters, and cupping have any 
direct influence upon the course of an ordinary acute lobar or croupous 
pi^un^nia. 

However, the discussion of this subject belongs rather to general 
therapeutics. If in the desire to omit no method that could by aii}" 
possioility be useful, I had to make a choice of one of them, I should 
myseU not go farther than the use of cupping, in the earliest stage of the 
compTaii^^ to such ^art of the spine as might be acutely painful ; and in 
other cases would apply cold, in the form of ice bags, or heat* in the 
form of hot fomentations or of bags containing hot sand. I believe 
there is more to be said for cold than for heat in the local control 
of inflammations ; on the other hand, the suggestion that in cases 
believed to arise from cold, hot applications should be used in the first 
stage, seems at present reasonable. Hot applications are generally more 
agreeable to the patient. When using very hot applications, the stronger 
counter-irritants or blisters, the |)ossibility of inflicting considerable injury 
to the skin must be borne in mind. 

The position of the patient is of some importance, liest is, of course, 
essential, and the most complete rest is undoubtedly given when the 
patient lies flat on his back ; but in this position the spinal coni is 
nearly in the most dependent part of the body, so that there must be a 
tendency to gravitation of the blood into its neighbourhood, and, to that 
extent, an increase of the high vascularity which attends acute inflam- 
mation. This may be neutralised, or diminished, by placing the patient 
on the right and^eft side alternately ; or even in the prone position for a 
longer or shorter time. Either of these positions, if it can bo borne by 
the patient, facilitates the requisite applications to the spine. As soon as 
possible a water-bed should bo procured, in order to lessen the risk of 
bedsores ; and the greatest care and attention to cleanliness are ror|uirod 
throughout the case (vide vol. L p. 430). 

The diet must be arranged on the same principles as in any other 
acute or febrile disease ^vol. i. p. 385). With an acute onset, whether fever 
be well marked or not, it is right that the patient should bo restricted t<» 
liquid diet ; namely, milk, beef tea, mutton broth, meat essences, and 
similar foods. And if the fever persist, so long must milk or slop diet be 
continued. When the fever subsides, a farinaceous diet may be supplied, 
such as bread and butter, bread and milk, custard and milk puddings ; and 
when the illness has lost its acute features solid foods may be given.;,Bo 
far as they are perfectly plain, and in quantity adapted to the needs of 
a perfectly flinactive individual. 

The treatment by drugs can scarcely be called satisfactory. It is 
right to see that the b^els, the kidneys, and the skin are acting normally ; 
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and free excretion from these organs may help^lib lessen tlfe vascularity 

the diseased part. The use of other drugs*^ largely based on 
' speculative grounds. Ergot has been given for its contractile effects 
upo;n the spinal fbssels ; if used, it must be freely administered in doses 
•Oil^TiQsor two drachms of the liquid extract or infusion. Mercury, in the 
form of perchloride or of calomel, has been ^uch jnsed both in anti- 
ralogistic times and more recently; and, for its supposed powers of 
absorbing inflammatory products, iodide of {fbtassium has been employi^ ; 
though rather in later than in earlier stages. 

The value of these remedies is at best uncertain except in some of 
those cases which can be safely attributed to syphilis. On the hypo\hesis 
of the infective origin of the disease, such antiseptic agents as qipnine, 
salol, salicylic acid, and j3-naphthol have been given ; but seeing«|jow little 
they control other infectious diseases, even those which havii their primary 
seat in the intestinal mucous membrane, we cannot expect much from 
them in the present malady. 

Undoubtedly the most important considerations in myelitis, from its 
earliest stage, are the care of the bladder and the prevention of bedsores. 
If retention of urine occurs the bladder must be emptied promptly by 
means of a thoroughly aseptic catheter, and the process must be repeated 
at least twice daily as long as there is any tendency to accumulation of urine. 
In the case of a circumscribed transverse myelitis, when the bladder is 
often emptied spontaneously and involuntarily, whether unconsciously or 
not, the risk of cystitis is less. If from any cause, either before or after the 
case comes under treatment, micro-organisms have found an entrance, and 
cystitis has begun, the urine must be withdrawn, the bladder should be 
washed out twice daily, •and some antiseptic fluid, such as Thompson’s 
fluid, introduced after each washing, '^ric acid (10 or 15 grains), 
salicylic acid (15 grains), or salol may at the same time be given internally 
to diminish the alkalinity of the urine. 

The prevefUwfi of bedsores requires the utmost cleanliness on the part 
of the nurse. It must be remembered that, in a case where anassthesia is 
present as well as paralysis, many things favour the occurrence of lesions 
of the skin of the dependent part. The vitality of the skin is lessened 
by loss of nerve influence, by the continued pressure of the weight of the 
body upon it, and by the diminished circulation which that pressure entails; 
the patient is unable to feel any irritating matters iVi contact with the skin, 
or to realise that his skin is wet with urine, or soiled with faeces ; again, if 
he knows these facts, he cannot shift himself in the bed so as to obviate or 


remove them. From the presence of the worst possible irritants he is in 
constant danger ; that is, from the dribbling of urine from the over- 
distended bladder, or the unconscious passage both of urine and of faeces. 
A]} these evils must be prevented ; they must be met by the use of a 
vrater-bed, the occasional turning of the patient to one or other side, so 
as to relieve the pressure op any one region, the frequent examination 
of the bed and the patient, and the anticipation of any call of the patient 
for help, when he feels, as in some stages he may, the desire to be relieved. 
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In addition tBe lower^p^* of the back should be kept scnipulously clean, 
and after washing shomd be dabbed with spirit lotion or eau de Cologne,- 
and dusted over Avith oxide of zinc or calamine powder. If a slough have 
formed it nlay be (jessed with solution of teric acid^ or dusted with 
iodoform powder ; and to the sore which remains after its soparati<7ii one » 
of several antiseptic; preparations should be applied : — lotions of boric acid 
or corrosive sublimate (1 in 500), a mixture of ecjual pcirts of un- 
gu^tupi resinae and balsaih of Peru, iodoform, boric ointment, or 
salicylic ointment {vule vol. i. p. 431). 

In later stages of myelitis, tonics, such as cpiiniiio, the mineral acids, 
nux vomica, bitter infusions, and strychnine, may bo given. 

Ehfctricity is a remedy not as a rule applicable in the early stage of 
the disea|%. Whether, and to what extent, the seat of the lesion in the 
spinal cord is iv:tually irritated by the passjigc of a current in the limljs, 
may be open to question ; but at any rate the stimulation of the muscle 
to contraction can bo of little service in the early sUges, or until it is 
known that the connection with the motor centres is likely to bo restored. 
Its use in the later stages dei)ends upon the course the disoaso tiikes ; 
that is, whether it is lapsing without improvement into a chronic condition, 
or is gradually improving, however slowly. 

The former case will come under the he<id of chronic myelitis. In 
the latter case the limbs will probably not show much rigidity, because 
much rigidity is generally associated with that pronounced secondary 
degeneration of the lateral columns which is the indication of a serious 
and often incurable transverse lesion. If rigidity )>c present the muscles 
are in constant or frequent contraction, and their further stimulation by 
electricity seems unnecessary and undesirable. ?f on the other hand the 
miBcles are not rigid, or arc flaccid, the electrical current may supply 
the stimulation, which is deficient both in force and frequency as coming 
from the spinal o^ntres. But it must be understood that this does little 
more than maintain the nutrition of the muscles by ciiusing their 
physiological contraction, and has little (if any) influence upon the centre 
of the disease in the spinal cord. Electricity is not indeed directly 
curative, but is only an mljuvant to other treatment, keeping up the 
nutrition of the limbs t)b as high a pitch as possible. 

The faradic current is the form more generally used ; but where the 
contraction of the muscles is desired, and can l>e effected, whichsoever of 
the two currents that will cause this contraction may l>e employed. 

Under similar circumstances massage may have a similar usefulness, 
and may be practised with advantage (vol. i. p. 373). 
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Chronic Myelitis 

This name is generally taken to signify cases of myelitis of 
long duration ; both those which, beginning as acute cases, have never 
improved, and those of slow onset from the first. Probably the former 
group is much more numerous than the latter. On the other hand, it 
should be restricted, as was acute myelitis, to the group of cases in which 
the inflammation is primarily interstitial and diffuse, and not selective either 
of parenchymatous structure on the one hand or of particular anatomical 
tracts of nerve fibres on Ihe other. Thus the syst'em-diseases — locomotor 
ataxy, Friedreich’s disease, and so forth, whether they be mainly ^ in- 
flammatory, or, as is more probable, primarily degenerative, as also 
disseminate sclerosis and syringomyelia, will be (Jealt with else- 
where; and those forms only will be described which in distribution 
are of the kinds described under acute myelitis, but of which either the 
onset is slow, or the course protracted over several months or yeara. 

Etiology. — ^This need only be referred to in so far as it concerns the 
cases of insidious or slow onset. Difficult as it often is in cases of acute 
myelitis to attribute the disease to a definite cause, it is still more so in 
the case of a chronic lesion ; and although many of the same factors are 
believed to be in operation, it is clear, nevertheless, that much light is 
still lieeded in this part of the subject. 

The factors which are believed to operate are the following : — 

Heredity in the form of a neuropathic tendency ; cold, operating 
repeatedly rather than on one single occasion as in acute myelitis ; 
fatjgue ; venereal excess ; emotional disturbances. It is needless to 
remark on the missing link between these etiological factors and the 
result) a missing link which will probably be found some day in the form 
of a micro-organism or derivative toxin. Indeed the other causes which 
have still to be enumerated are brought with no great difficulty under 
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these or allied classes 4 they are, first, local inflammatory conditioiis, such 
as diseases of *the bone, chronic meningitis, tumours of the spine ; secondly* 
the infections diseases, especially syphilis and typhoid fever; thirdly, 
chemical poisons, especially lead, arsenic, phosphorus, mercury, and alcohol 
* Pathologieal anatomir. — The distribution of the lesions nuty be 
considered under the same heads as those of acute origin. Thus there is 
a transverse or focal myelitis, gnd this is by far the most frequent form of 
cMbnifi myelitis. A disseminated myelitis which becomes chronic, or is so 
from the first, is a disseminated sclerosis ” ; and it is perhaps doubtful 
if any condition of disseminated myelitis, which is more extensive 
or more diffuse than what is characteristic of “sclerose en plAques,*’ 
can ^cur without either killing the patient or giving rise to the 
sjanptonf^which distinguish this disease. It is well known that “ sclerose 
en plAques ” nfky begin acutely. On the other hand, von Leyden and 
Ooldscheider recognise sclerosis as the only possible result of chronic 
myelitis, and describe chronic transverse myelitis only as a spinal fomi 
of multiple sclerosis. Oppenheim and Bruns and Windscheid hold a 
similar opinion. 

Rarely is seen an annular or peripheral myelitis, in which the surface 
of the co]^ is so affected as, on transverse section, to present a ring of 
sclerosis. Mostly this localisation is associated with inflammation of 
the meninges, or perhaps determined by it, and the disease is really a 
moningo-myelitis. 

The other possible division is the central myelitis ; but it has been 
shown above that many of the chronic lesions of this fonn, described 
under the heading of chronic peri-ependymal myelitis (Hallopeau), would 
now be classed as syringomyelia, and are accompanied by the symptoms 
of That disorder {q.v. p. 22). 

To the nakecl eye the affected portions of the cord present a pinkish 
gray appearanc^ so that when they occur in the white columns they 
usually resemble the healthy gray substance. In consistence they are 
often harder than normal, and, if of any extent, may bring about some 
shrinking or diminution in the thickness of the cord. Occasionally they 
are softer ; and, in casqp which have begun as acute myelitis, the softer 
acute stage may persist for some months before it is replaced by 
induration. ^ 

Under the microscope, the distinguishing feature of the more chronic 
indurated portion if the excess of neuroglial connective tissue, consisting 
either of a distinctly fibrillated substance, or of a more amorphous homo- 
geneous substance containing nuclei in more or less abundance. The 
neuroglial cells with radiating processes may also be in great number. 
In the white matter the nerve-fibres have generally undergone consider- 
able atrophy, though in earlier stages some may still be seen swoUdh ; 
and in the gray matter, which equally shows the fiyousjdevelopment of 
this conne£ive tissue, the nerve-cells bdbome pigmented, lose their 
processes, alter in shaf^ and size so as to be small or globular or angular, 
and finally may disappw. 

vou vn ^ 
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^ In moiit cases the walls of the vessels are mueb thickened, and the 
&nne^ve tissue adjacent to them may be more hypertrophlhd thm else- 
wh<M. In meniigo-myelitis the connective tissue bands s^em take 
ot^n^n the meninges, and pass thence into the substance of the cord. 

* ^ ^n^the softer and less indurated lesions the 4M>nnective tissue develop- 
B^nt is proportionally less, and the granule-corpuscles, which are so 
numerous in acute lesions, may be present. 

Secondary degenerations occur in chronic myelitis in accordance wAh 
the position of the lesions, and in proportion to their transverse extent 

Symptoms. — A complete account of the symptoms of chronic myelitis 
would repeat much that has been said of the acute forms. Where the 
chronic stage has succeeded the acute the symptoms persist *with 
but little change. In the majority of instances tCe lesion in the 
dorsal cord; and more or less complete paralysis, with some degree 
of aneesthesia, increased reflexes, and spastic rigidity of the limbs, are the 
prevailing features. If the lesion be in the lumbar region the limbs 
may be flaccid, and the bladder may be seriously implicate. But there 
are two conditions which, however they may be brought about, militate 
against a chronic course; these are profound ansBsthesia — which in 
neglected cases may load to extensive bedsores, and any condition of 
the bladder which may promote cystitis ; for by either of these incidents 
life is likely to be shortened before any long time can elapse. In cases 
of primarily chronic myelitis the onset may ^ slow and insidious ; months 
or years being required for the full establishment of the case. Sensory 
symptoms are often the first to be noticed — tingling, formication, 
ancesthesia, and analgesia : then weakness of the legs is observed, perhaps 
one leg being affected bemre the other. Later, in the case of a dorsal 
lesion, the legs become rigid and spastic, the knee-jerks are increased, aW 
ankle clonus appears. Of course there may be the greatest variety in 
the extent and severity of the symptoms ; the paralysis ^may be slight or 
complete, the aniesthesia is very often comparatively slight while the 
loss of motion is greater, the spastic rigidity may be only just detected 
on manipulation of the limbs, or on the other hand it may be almost 
constantly present, relaxing only at times, and brought on or aggravated 
by the slightest movement, or a touch, or perhaps even by the thought of 
movement on the part of the patient. In this exti^me form it is common 
for the legs to be bent so strongly at the knees and hips that the thighs 
are near the abdomen, and the heels near the buttocks ; or with less 
extreme flexion the two thighs partially cross each other by the force of 
the adductors. The patient is quite unable to straighten the limbs; 
and if during sleep, or by gentle traction, the limbs should become ex- 
tended, they are quickly flexed again on the receipt of fresh stimuli on 
thfi surface. 

If the lumbar enlargement is affected some atrophy of muscles is 
likely to occur, md die reflexte may be lost : if the cervical efflargement^ 
the arms will be paralysed, with partial or n^ore complete wasting 
of muscles. In either case the lesion may be unevenly distributed, 
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involving whfte colun^&s well as gray substance; and spastic rigidity 
^ may be associated witn the muscular atrophy. 

Th 4 special functions of the cervical and lumbar regions, in contrast 
with those of the doi;^! region, may be disturbed in chronic myelitis as 
they may in acute : thiu in the latter case the rectum and faladdei 
will suffer; and 41 the former may occur a number of symptoms 
concerning the eye, and the functions of respiration, circulation, and 
deglutkion. * 

In the lower part of the cervical spine is situated the cilio-spinal 
centr^ : irritation of this results in dilatation of the pupil and pallor of 
the face ; paralysis or destruction in the converse conditions. Other 
symptoms which have been noted are cough, dyspnoea, hiccough, slow 
pulse, gastric crisesfand dysphagia. 

Dlagiiosls.»-Most cases, and especially those which have begun 
abruptly, may be tried by the tests given in the section on acute 
myelitis. 

Primarily chronic cases must be distinguished from the systemic 
diseases of the spinal cord. These are often recognised by some positive 
sign which corresponds to the peculiar limitation of the disease. In 
disseminate sclerosis the oscillating movements of the limbs on voluntary 
action, the nystagmus, and the staccato or scanning speech are distinctive ; 
though in late stages the lower extremities may be paralysed, anaesthetic, 
and rigid, so as closely to resemble a myelitis of the dorsal region. In 
tabes dorsalis, ataxic paraplegia, and Friedreich’s disease, incodrdination 
is a marked feature ; in the first there are the pupil-phenomena, the 
lightning pains, the absent knee-jerk, and the retention of muscular 
power, at least for a long time ; in the third there is generally the 
heteditary history or family association, and nystagmus and difficulties 
of speech are present. Syringomyelia and poliomyelitis anterior chronica 
are characterisedi by muscular atrophy; and though we have seen that 
muscular atrophy may be present in chronic myelitis of the cervical 
or lumbar region, it is in myelitis generally subordinate and secondary to 
the paralysis ; whereas in poliomyelitis chronica atrophy is the first sign 
of disease, and usually follows a very definite course in its selection of 
the small muscles of dhe hands. Syringomyelia, again, is distinguished 
by the peculiar manner in which sensation is affected, the transmission 
of ordinary touch sAisations being unimpaired, while the patient is 
insensitive to pain and change of temperature. Moreover in this 
latter disease the joints are often invaded by chronic and destructive 
changes. 

There remains primary spastic paraplegia, in which muscular weak- 
ness, spastic rigidity, and increased reflexes are attributable to a primary 
degeneration or sclerosis of the pyramidal tracts in the lateral columns, 
far conclusive pathological proof of this connection has not been provided ; 
but such cttes, clinically, can be recognised vid are distinguished from the 
ttcondary spastic paraplegia of myelitis by the persistence of the sensory 
functions, and of the furotions of the bladder and the rectum. A more 
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common mistake is to regard a spastic condilion^as priifiary ; and to 

to sliek for the evidence — such as anesthesia, and rectal and vesical 
troubles— of some pathological condition outside or above the pytkmidal 
traoto. ^ 

i^Amyotrophic lateral sclerosis, in which muscular rigidity and weaL- 
npss are associated with muscular atrophy, is ihso distinguished from a 
diffuse or transverse myelitis by the integrity of sensation, and of the 
functions of micturition and defaecation. 

If it is recognised that the lesion is a chronic transverse myelitis, 
there is yet something to be learnt, positively or negatively, u to 
its causation. Especially with regard to treatment, it is desirable to 
know whether the lesion be due to compression by tumours, as in eyries 
of the spine (compression-myelitis), or to syphilis. 

Compression-myelitis will as a rule be accompanied or preceded by some 
symptoms referable to the primary lesion, such as tumour, or Pott’s disease, 
which has caused it (vol. vi. p. 854). For instance, in Pott’s disease we 
have the familiar prominence of the vertebral spine at the affected spot ; 
and in no case of apparently chronic transverse myelitis should an examina- 
tion of the spinal column be neglected. In earlier stages local pain may 
be present, and tenderness to pressure, blow, or vertically delivered shock 
may be elicited ; otherwise the symptoms of the lesions may be identical. 
But it is common to find in cases of compression from Pott’s disease that 
the motor symptoms are more prominent than the sensory ; a fact which 
is explained by the seat of the disease in the bodies of the vertebrof^ 
rather than in the lamime, so that the anterior part of the spinal cord 
suffers first. 

In reference to syphilis attention must be called to the attempt which 
has been made to distinguish a form of chronic myelitis due to this 
disease. Erb has descrili^d a syphilitic spinal paralysis, of which ho 
regards the following as characteristic signs ; (i.) the asual symptoms 
of spastic paraplegia; (ii.) marked exaggeration of the deep reflexes; 
(iii.) muscular contractions, slight as compared with the reflexes ; (iv.) 
dight but distinct disturWnces of sensation and implication of the 
bladder. 

The onset of these cases is gradual, and the^ show a tendency to 
improve. 

More than half the cases occurred within thrdh years of infection ; 
and though Erb had not verified any by necropsy, he thought the lesion 
was partly a syphilitic infiltration and partly syphilitic disease of the 
vessels, leading to myelitis. As to its site it must be a partial 
transverse myelitis involving the posterior rather than the anterior parts 
of the cord ; that is, the posterior parts of the lateral columns, the 
posterior corm^ and the posterior white columns. The existence of this 
type has been recognised by Charcot, Marie, and Muchin. Sachs is 
unwilling to adndt that this i% the most important or most frequent form 
of syphiSs of the spinal cord ; but from the point of view of the diagnosis 
of chronic myelitis, it is sufficient if it be allowM that syphilis does 
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rometimes give rise .to ^ises in which, while a transverse spinal lesion. 
IS recomisedi special features about the case (which features, howeve/* 
only ^ evidences of localisation) suggest tha^ syphilis is the 


can only 
cause. 


P^posls.— This is .essentially unfavourable. If sclerosis become* 
established we know of no methods by which this can be removed; 
on the other hand, acute, exacerbations may subside or yield to 
trthtnfcnt. 3 ^ 


Life may be spared for a long time ; but it will be endangered in 
proportion to the severity of bladder symptoms, and to the liability of 
bedsores or lesions of the skin from immobility of the patient or con- 
tractfire of the limbs. 

TresPtftient. — fhe lines upon which treatment irill l)e directed in 
ordinary cases hre to preserve the use of the limbs as much as possible by 
the employment of electricity, massage, and moderate exercise, if the 
limbs are still capable of some movement. Bedsores and cystitis must 
be prevent^. For the direct treatment of the myelitis little can be 
done. Iodide of potassium, mercuiy, and arsenic are the remedies chiefly 
in use : and in cases presumably syphilitic the two foimer may bo pushed 
with some hopes of success. Local measures are also employed sometimes, 
and consist of counter-irritation by blisters, and even by the application of 
the cautery. Such treatment seems more likely to do good in the case 
of acuM exacerbations, which may be treated in the same way as acute 
myelitis. In all chronic diseases of the kind it is very important to see 
that all the muscles which retain any capacity be kept in exercise by 
natural or artificial means, and the disease thus reduced to its lowest 
terms. * 

Frederick Taylor. 
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THE CAISSON DISEASE 

Mh PERSON who has been exposed to a greatly inereased atmospheric 
itressure is liable, on his removal from it, ^to suffer in proportion to the 
degree of the pressure, the duration of the exposure, and the rapir'Ity 
with which the normal pressure is restored. 

These morbid results are — in the order of frequency : pain, oftep very 
severe, in one or more of the extremities, and occasionally in the trunk ; 
pain in the epigastrium, which may or may not be associated with nausea 
and vomiting ; paralysis, more or less extensive and cbmplete headache ; 
vertigo, and coma. In rare eases sudden death occurs "almost without 
preening symptoms. 

The pain, which is of a neuralgic character, may be slight and transient, 
or extremely severe and persistent. It is usually intermittent or remittent. 
It may come on gradually, increasing in severity until it becomes abso- 
lutely intolerable; or it may begin at once in its full intensity. The 
knees, legs, and hips are most frequently attacked ; but the arms or trunk 
may be the first to suffer. Sometimes the greatest suffering is in the 
back, and particularly in the lumimr region. 

Epigastric pain is of frequent occurrence. If not quickly relieved it 
is followed by sickness and vomiting. Vomiting may take place without 
preceding gastric pain, and then is usually accompanied by giddiness or 
other evidence of cerebral origin. 

Paralysis occiurs with* increasing frequency and completeness in pro- 
portion to the degree of pressure and the duration of the exposure to" its 
influence. The lower portion of the body is more liable to attack, but 
the upper extremities are not exempt The paralysis 4s of sensation as 
well as motion, but it gives no relief to the pain. The part is insensible 
to pinching or to the prick of a pin, while at the same time it is the seat 
of extreme suffering. But there is no necessary relation between the 
pain and the paralysis, as either may occur separately. The paralysis 
varies in degree, from a slight and transient paresis with some impair- 
ment of sensation to complete and permanent loss of motion and sensation 
in the affected part. Even the minor degree usually include the 
bladder. 

Symptoms indicating cerebral disturbance of a transient character are 
often observed, such os headache, double vision, giddiness, incoherence 
of speech, and occasionally syncope. The skin is often mottled in patches, 
some of which are veritable ecchymoses ; others are the result of stasis in 

distended capillaries, and can be rubbed away by persistent friction. 

The duration of an attack varies extremely. It may last a few hours, 
or it may continue for six tr eight days. ParalysiB may recovered 
from in a few days, or be protracted for weeks or months. Death occurs 
only in cases that are severe fronf the first ; and, except when due to 
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secondary Icftions, it ud^Jly takes place within three or four days from 
the beginning of thd &ttack. 

Morbid anatomy. — ^The most common lesion in fatal cases is 
congestion ‘of the brain or cord, including the meAnges. There is 
usually efiusion into* the arachnoid. The scalp and the tissues si^j^undg 
ing the spinal column m^ be engorged. The brain and cord arc some- 
times softened in spots. Visceral congestions are generally present 
Itfngs usually show nothing more than hypostatic congestion, though 
in some cases they are found engorged or oedematous. 

Van Kenssel^r analyses the results of twenty -five autopsies as 
follows : — 

“Seven of the cases might be termed fowlnnjant^ death occurring in 
from fif^n minutes to nine hours. The spinal cord was found softened 
in the one ca^ in which it was examined. In five cases the brain was ex- 
amined ; it was congested in two, normal in three. The kidneys, spleen, 
liver, and lungs were congested in three cases, noimal in two. In two of 
the cases air was observed in the veins. One had marked Bright’s tliscase. 
One was a drinker, the habits of the others not being statetl. The 
average age of the men was thirty-eight years. The pressure under 
which they worked varied from two to four atmospheres. 

“ Six cases were acute, death occurring within a week. The spinal 
cord was congested or soft in all ; the brain and all the internal organs 
congested in five. The average age of the men was twenty-eight, nearly 
ten years younger than the first set. In three of these coses there was 
serous effusion in the spinal canal, and in four extravasations of blood on 
the dura of the cord. 

“ In the subacute cases, in which the men died between the first and 
second week, the spinal cord was found congested in all the cases, and 
the brain was congestcil in the three cases in which it was examined. 
Efiusion of serym in the spinal canal was present twice. Cystitis and 
pyelitis occurred in two cases. The average age of the men was twenty- 
five. 

“ The more chronic cases, those in which death took place between 
three weeks and three months, exhibited similar lesions to the preceding 
cases, that is, the cold was either congested or softened, the softening 
appearing usually in the lower dorsal or upper lumbar region ; the abdo- 
minal organs were for the most part congested. Pyelitis, cystitis, and 
bedsores were the usual complications. The average age of these patients 
was twenty-eight years. 

From these in many respects defective autopsies it appears that the 
macroscopic lesions consist in congestion or softening of the spinal cord 
(in all the cases in which it was examined) ; congestion of the brain (in 
13 cases out of 16) ; and congestion of most of the internal oigan^ (in 
17 coses out of 22).” 

I haiA been able to find five cases ^only inArhich a microscopical 
examination of the cord was made. In three of these, cited by van 
Sensselaer, death did not take place for 15 dajrs and 2^ months re- 
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spectiveljr After the attack. Degeneration had tlf^en place, bhiefly in the 
]pwer doireal region; but nothing can be inferred 'from this as to the 
nature of the primary lesion, for the appearances were necessarily the 
reMlilt of secondaly processes. 

^ ;^>^inftwo cases at the Presbyterian Hospital, New ^ork, death occurred 
within twenty-four hours after the attack. At the ^autopsy the cords 
^re found, both macroscopically and microscopically, perfectly normal 
fn appearance (24). ' o c « 

Pathology. — The pathology of this disease has been the subject of 
much discussion, and it is probably not uniform for all cases. It seems 
to be intimately connected with the congestions already referred to, 
though the direct effect of pressure upon the nerve elements may h^ve a 
part in the results. Were the latter a prominent agency, however, we 
should expect to see the disease manifest^ while the subject was in the 
caisson, instead of after leaving it It would not be possible within the 
limits of this article to discuss fully the various hypotheses that have been 
put forth concerning this disease. The most prominent is that of 
Franfois, who suggested that it is due to the liberation of air from the 
blood in consequence of the reduced pressure, and that this air in bubbles 
obstructs the smaller vessels. This hypothesis of gaseous emboli was 
adopted later by Bert (3), who asserted, however, that the bubbles are not 
of air, but of nitrogen. He supported his views by experiments upon 
animals, and was able to demonstrate that such emboli are actually formed 
when a sufficient pressure is employed ; but under a pressure less than 
five atmospheres no such results could be obtained ; and even with this 
pressure, if three minutes were allowed for restoration to the normal, no 
bubbles could be discovered in the vessela These experiments seem, 
therefore, to demonstrate rather that air or nitrogen emboli are not the 
cause of the phenomena of the caisson disease (25) ; since these phenomena 
may occur, and often do, when the pressure is not giseater than two 
atmospheres, and when six to eight minutes are employed in its reduction. 
Under these conditions we should expect that any air or gas disengaged 
from the blood would escape through the lungs as it is liberated. More- 
over, we must not forget that the symptoms often do not occur for several 
minutes— or even hours — after coming from the ^caisson into the open 
air; during which time, as Bert’s experiments show, the liberated gas 
should have passed off through the lungs. ' 

My own opinion is that the long-continued pressure produces changes 
in the distribution of the blood ; especially in the closed cavities, such as 
that of the skull and of the spi^ canal. The greater the pressure and 
the longer its oontinuance the more decided will be these changes, and 
the less r^ily will the vessels resume their natural condition when the 
pressure is rdieved. Hence, if the pressure be suddenly reduced, con- 
gesuons or Uood stases result, particularly in the brain and cord, and 
perhaps also in the cadties of |he long bones, which are so often the seat 
of exquisite suffering. This view is accepted by van Rensselaer. 

Cnuset, — Hie one causes without which the disease cannot occur, is 
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the iraitsUi^ to^q l4ser atmospheric pressure after a prolonged exposure 

to a higher otua The extent of the change of pressure required to produce^ 
the dis^e mffers giwtly in different persons, and is also a matter of 
habit. Some men wjll suffer severely from a pressure* that ordinarily 
causes no inconvenience,^ yid many who are susceptible at first become 
less so as the work progresses. Perhaps the most frequent exciting cause 
IS too rapid a r^uction of the pressure in “ locking out,” that is, in pass- 
caisson to the open air through the lock or ante-chamber in 
which the pressure should be gradually reduced. Indeed, it is probable 
that ij sufScient time were allowed in the lock the disease would never 
occur. But, obviously, there is a limit to the time that can l>6 so 
emplc^ed, and the beat that can be done is to fix a time proportioned to 
the pressgie. This* should not be less than five minutes for each addi- 
tional atmosphere. 

Newcomers to the work are universally found to be more susceptible to 
attack ( 1 5). Knapp found that only 1 0 per cent of the old hands employed 
at Wyoming were affected, while 35 per cent of the new hands suffered 
to a greater or less extent. 

Fulness of kabit^ in my experience, adds greatly to the liability to 
attack. Of 39 men of heavy build employed in the New York caisson, 
only 3 escaped illness ; while of 53 lank and spare men 25 escaped 
Of the 39 stout men 8 were more or less paralysed ; of the 53 slender 
men only 2 were paralysed. The deaths, 3 in number, were all of heavy 
men. 

Severe exertion immedialdy after leaving the lock adds greatly to the 
danger. Hence, if the ascent be by stairs, the lock should l>c at the top 
of the shaft, so that the climbing will be done t^hilc in the compressed 
air Instead of just after emei^ng from it. 

The abuse of alcohol has been observed by many writers to increase the 
liability to attacki 

Enlering the caisson fasting appears to have been a proximate cause in 
several instances (14). In these cases epigastric pain and retching wore 
prominent symptoms. 

Treatment. — ^This will depend upon the severity of the attack and 
the presence or absence *bf epigastric pain or of paralysia If neuralgic 
(Min be the principal or only symptom, the chief reliance must be upon the 
liberal use of an anodyife. Fortunately the pain, though very severe while 
it lasts, is generally of short duration. It is, therefore, possible to keep 
the patient during the whole time under the influence of morphine, thus 
sparing him all extreme suffering. Large doses may be requir^, as much 
as half a grain at firsts to be followed by a quarter of a grain every half- 
hour until relief is obtained If given sulxmtaneously somewhat smaller 
doses will suffice. 

Working on the hypothesis of the presence of vascular paresis as the 
chief elemeat in the pathology of the disease^ I wai led^ use eigot to 

^ Hilfl pradiiposttloii laflmt* bo analogy with the readineta witb which many pemona 
^iptsciate a lUl of the barometer, feeling It they aay, in their bonea. 
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induce contraction of the arterioles, in the Wj^tation ^hat it would ^ 
•reliere the congestion in the brain and cord.-' The residt was not dis-f 
iraMinting, and the practice has been followed by others with ftonsider- 
i^e success. £napp found it very useful in a number of cases, and it 
%a8 Anployed, frequently with good results, a^ the Presbyterian Hospital,* 
^o which cases were brought from the East River Tunnel during the years 
1893-94 (24). A teaspoonful of the fluid extract may be given, and the 
dose repeated in half or three-quarters ^ an hour unless the< paj!*- is 
relieved. 

Besoit to the hot bath would naturally be suggested when th^ pains 
are general, but it is contra-indicated by the already relaxed condition of 
the vessels. In several of Jaminet's earlier cases paralysis came oi^ while 
the patient was in the bath, so that he was obliged "to abanchyi its use. 
When the pain is local, however, hot applications limited* to the affected 
part sometimes give temporary relief. 

Frictions with or without stimulating liniments are generally employed ; 
but the momentary relief afforded is prolmbly obtained rather by diverting 
the attention of the patient than by any ameliorations brought about in 
the part. 

Epigastric pain is generally relieved at once by the use of an alcoholic 
stimulant with ginger, as suggested by Jaminet. 

Vomiting is to be treated with sinapisms to the epigastrium, and by 
swallowing bits of ice. If persistent it will yield to injections of morphine 
combined with atropine. 

When paralysis occurs the treatment is to be conducted on general 
principles. Gups or leeches to the spine may be useful to some extent as 
revulsants, and to those^may bo added the ^ternate hot and cold spinal 
douche. In protracted cases, after the symptoms of congestion have 
subsided, strychnine may be useful. Electricity will aid in preserving 
the nutrition of the paralysed muscles. Constant watchfulness will be 
required lest the paralysis of the bladder be aggravated by over-disten- 
sion. If the urine becomes ammoniacal and foetid, great benefit will be 
derived from saccharine in doses of two grains throe or four times a day. 
This vrill usually change the reaction of the urine, and prevent the 
foetor. 

With the exception of coma, the occasional cerebral symptoms are so 
transient as to csJl for no special treatment Coma is an exceedingly 
grave symptom, from which recovery is extremely rare. The treatment 
will vary with the circumstances of the case. When the pulse is full and 
strong, venesection may be expedient 

]^t for the immediate efiTects of reduced pressure no treatment can 
compare with that originally suggested by Pol (20), and carried out to 
Bl^me extent by Foley, namely, the return of the patient at once into 
the compressed air. Foley says: true specific is returning to the 

caisson, through which means all such accidents (pains, tertigo, etc.) 
speedily disappear. It is to be resorted to unhesitatingly in all Areaten- 
ing cases, and the pressure should be » 
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But the means of ^ac^sss to the caisson are not genei'ally such as to 
^promote readmission with 'the promptness required in a severe case. 5^ 
therefore suggested, as the result of my experience jt the Brooldyii 
Bridge, that a chamber should be constnicted into which a cot containing 
the patient could bo plac)pd, and to which the compressed air codld be*® 
admitted through a» pipe connected with the caisson. After abatement of 
the symptoms, the pressure should 1>o very slowly reduced, as much os 
sctarah hours being occupied in the process. 

As a temporary hospital at the works should be a part of any plant 
where compressed air is used, it would be easy to arrange a chamber of 
this kind in connection with the hospital. The chamber would rosomblo 
a hoiizontal boiler of convenient dimensions, having a door at the end, 
through aAich a col containing the patient could be pushed in. It would 
be necessary, of course, to provide for a continual change of the air. 
Light could be admitted through buirs-eyes, and a system of signals 
arranged for commimication between the patient and the attendant. 

This suggestion was adopted subsequently at the Hudson River 
Tunnel, and found to bo perfectly successful in every instance, a consider- 
able number of threatening cases being completely relieved. 

Of course it cannot be expected that secondary changes in the tissues 
will be relieved by simply reproducing the conditions which existed in the 
caisson. To be useful the treatment must be resorted to without delay. 

Andrew H. Smith. 
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H^MATOMYELIA 

The occurrence of primary hsemorrhage into the spinal cord is a condition 
which is not of frequent occurrence, and it is only of late years, by the 
careful observation and publication of cases with autopsy, that its existence 
has been fully demonstrated. 

Charcot considered that all the cases were secondary to a primary 
myelitis ; and Hayem, after a careful analysis of cases, came to the same 
conclusion : since that time, however, accumulated evidence has placed 
the occurrence of primary haemorrhage into the spinal cord beyond doubt. 

The rarity of spinal haemorrhage, as compared with cerebral haenSor- 
rhage, is accounted for by these facts : — first, that the vessels of the spinal 
cord, even if diseased, are not exposed to the same prcfisure as the cere- 
bral vessels ; and, secondly, that in the spinal form of the disease the 
greater proportion of the cases are due to trauma. 

Etiology. — ^The large majority of the cases arise from injury — Oppen- 
heimer says 90 per cent. Such injury may cause fracture, or dislocation of 
the vertebrfls, together with hemorrhage into the spinal cord ; or it may 
give rise to hsBmorrhago into the cord without anj actual injury to the 
bony canal. In all of Thorbum’s cases the hemorrhage occurr^ at the 
* level of the fourth, fifth, and sixth cervical vertebre, and he considers it 
probable that the hemorrhage is usually produced by a partial dislocation 
with recoil 

The mode of injury varies considerably ; a fall on the back, a fall in 
the sitting position, a fall on to the feet, a direct blow on the bade, 
fomble bending forward of the head as by a fall, the bearing a weight 
on the shoulders ; any of these may give rise to this accident. Injury 
during labour has beeh shown bySchidtse and Spencer to cause Hkemorrhage 
into me cord of the child. 

Excessive muscular exertion, prolonged exposure to cold (Benda, 
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Boinet), suppression n^nses (Eichhorst), and disease of the vessels are 
the assigned oauses ; but in a certain number of cases no definite caus^ 
can be found. 

HffimorrBage may« occur secondarily to myelitis, from whatever cause 
arising, into tumours, and ^to pre-existing cavities in the cord. 

Pregnancy, pueq)eral period, venereal excess, and haemophilia may l>e 
named as remoter or contingent causes. 

•Sirfya— The disease may occur almost at any age, and cases are 
report in a child at birth, in a child eleven months old, in a child four 
years pld \ but the majority of the cases occur between the ages of ten 
and forty. 

Sem - — The male sex is much more frequently affected than the female. 
If, howeiier, the cashs due to injury be excluded, we find that it occurs 
almost as frequently in females as in males. 

Pathology. — Hasmorrhage into the cord may bo found imdcr the 
following conditions : — 

(i.) Capillary haemorrhages, also called “ticcessory,” are found scattered 
throughout the cord in cases where death has taken place from asphyxia, 
tetanus, and infective pi'ocessos ; these, however, give rise to no symptoms, 
and probably do not occur till shortly before death. 

(ii.) Haemorrhage occurring in myelitis — (a) a diffuse haemorrhagic 
condition ; (&) a focal haemorrhage. The diffuse haemorrhage is almost 
certainly due to a primary myelitis ; but in the case of a focal haemor- 
rhage it is difficult, and sometimes impossible, to decide which is the 
primary condition. 

(iii.) Haemorrhage may occur into a tumour or pre-existing cavity in 
the spinal cord. * 

1(iv.) Haemorrhage may occur into a previously healthy cord in two 
forms — the first in which the haemorrhage ploughs up the cord in a 
transverse direction and forms a round or oval-shaped haemorrhage ; the 
second in which the haemorrhage, starting generally in the gray matter, 
but sometimes also in the white, ploughs up the gray matter in a longi- 
tudinal direction, forming an elongated haemorrhage. The linos of least 
resistance to such a haemorrhage would seem to 1>e the gray matter of the 
posterior horns, so thal in whatever portion of the gray matter the 
haemorrhage starts it tends to limit itself to the posterior horns at the 
extremities. This is fisher borne out by the experiments of (Joldscheidor 
and Flatau, who injected the cords of dogs with Berlin blue in various 
situations and observed the course it took. Briefly stated, the results 
were as follows : — Injection into— (i.) the anterior horns, becomes at the 
extremities limited to the posterior horns and affects the white matter 
but slightly at the point of injection ; (ii) the lateral portion at the liase 
of the posterior horn, limits itself almost entirely to the posterior hoih, 
but affects the middle and anterior horns to a slight degree ; (iii.) the 
posterior hc^ns, limits itself to the posterior horns ; (iv.) tde middle zone, 
affects the gray matter of the same and opposite side, leaving the anterior 
horns less affected ; (v.f the lateral ho/us, affects the white matter at the 
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Beat of puncture, the gray matter of the latent hpms, and the posterior 
(vi.) the posterior columns, the injection remains limited to the" 
posterior columi^ white matter. Thorbum, however, says that it tends 
ei^cially to affect the gray matter of the anterior (horns and the central 
cSiMial.* 

On opening the spinal canal, the spinal cord may present no abnormal 
Appearance ; in other cases the cord may be expanded at the seat of the 
hemorrhage, and the dark colour of the blood may be apparent thrcrlgh 
the distended cord substance; it rarely happens that the haamorrhage 
breaks through the membranes. 

On transverse section of the cord a haemorrhage is seen which usually 
occupies the central part of the cord, around which the cord is softened 
and of a yellow colour ; unless the haemorrhage be quite recent when the 
surrounding tissue is white. 

In the later stages of the disease, if the haemorrhage has been quite 
small, all that may be found is a small pigmented scar containing blood 
pigment crystals. In the case of more extensive haemorrhage the result 
may be the formation of a cyst, and there is the possibility in still more 
extensive cases that the process of recovery may give rise to a syringomyelia 
or to a central gliomatosis ; this view of the formation of such cavities is 
held by Langhans, Minor, Schlesinger, and Schultze. 

Syphilitic disease of the blood-vessels has been found, and, in a case 
published by Williamson its rupture was the cause of hsemorrhage into 
the cord. Miliary aneuiysms have been found in the cord by Griesinger, 
Liouville, and Heboid, but there is no evidence to show that they have 
ever given rise to hsemorrhage into the cord. 

Symptoms. — The m£st characteristic feature of the disease is its sudden 
onset with loss of power in the limbs ; it is usually attended by severe 
patn, its situation depending on the level of the lesion. In some of the 
reported cases prodrome have been present — numbnesQ and pain in the 
liml» — some time before the loss of power. When the lesion occurs in 
the upper dorsal and lower cervical regions there is a sharp shooting 
pain passing through the chest and down the arms, the pain being usually 
localised to the seat of the haemorrhage, and not extending along the 
whole spine as in meningeal hsemorrhage. 

JIfotoa. — Loss of power occurs rapidly in one or both arms, together 
with loss of power in the legs ; the muscles are flaccid, there is retention 
of urine, loss of knee-jerks and of the superficial reflexes generally. Con- 
soiousness is usually retained, though occasionally it has been lost for a 
few minutes after the onset or injury. When the lesion is in the 
cervical r^on, myosis of one or both pupils may be present, drooping of 
the eyelid, and slightly raised temperature on one side of the f^ as com- 
pAred with the other. Paralysis of the intercostal muscles will render the 
respiration entirely diaphragmatic. The pulse may be slow owing to the 
interruption of ^accelerator fibres in the cord. ^ 

AnsoiMMa — Complete anaosthesia to all forms of sensation may exist 
below the level of the lesion, with a band of hvoerMthiwiii 
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' ^ot to be present in some cases recorded by 

‘.Parkin, and he also notes the fact that in testing the sensation from 
below up^rd or from above do^wards there is a differmce of an inter- 
space in the result The dissociation of the various forms of sensation 
mfl^ be a marked f^tur^ in some cases, tactile sensibility ren^ning 
normal, while sensation to heat cold, and pain is abolished either on 
both sides below the Iwion, or^on the opposite side to the paralysed limb, 
givfbg rise to a paralysis of the Brown-I^uard type. Minor has published 
eight such cases, with an autopsy in one case, and in this the lesion was 
at the Jevel of the first lumbar vertebra, and the hapmorrhage extended 
from the conus below to the level of the exit of the spinal accessory 
above, «nd afiected the left posterior horn and the hinder part of the 
anterior horn and ttfe commissure. Similar cases have been published by 
Ross, Lloyd, Tborburn, and others. 

Reflexes . — It is generally accepted that the condition of the reflexes 
depends on the seat of the lesion ; certainly in a large number of cases 
the knee-jerks are abolished immediately after onset, whether the lesion 
be in the lumbar, dorsal, or cervical region ; and it is also certain that in 
many of the cases the knee-jerks return and become exaggerated, together 
with spastic rigidity of the legs : on the other hand, there are cases in 
which the knee-jerks liave remained absolutely abolish^ after an extensive 
haemorrhage into the gray matter of the cord in the lower cervical region 
(Thorburn). That the absence or presence of the knee - jerks goes 
with the preservation or loss of pain sensation, as suggested by Bastian, 
would seem not to be the case invariably ; for in the first case published 
by Minor there was complete thermo-anaesthesia below the second rib, 
with flaccid paralysis of the legs, yet the kn^e-jerks were increased; 
theife was no atrophy of the muscles. The superficial reflexes are often 
abolished early in the disease, and return and become exaggerated later on. 

Visceral syrnpims . — Constipation and retention of urine are the rule 
during the earlier period of the disease, and give place to incontinence of 
urine and loss of control over faecal evacuations in the later stages. 
Priapism is sometimes present, but its absence is frequently noted. 
Acute abdominal distension may occur. 

The temperaiure is no*t generally raised at the onset of the illness, but 
rises slightly a few days after the onset ; on the other hand, when the 
lesion is in the cervical region, the temperature may be abnormally low, 
as in a case recorded by Parkin in which the temperature fell to 77*6'' F. 
at the time of death, and to 82'' F. four days before death. The 
phenomena depending on a cervical lesion and also the occurrence of 
acute abdominal distension will be found fully discussed in a “ Neuro- 
logical Fragment,’* by Dr. Hughlings Jackson. 

LaU sympUms . — If the patient survive the acute stage of the diseash, 
atrophy of the muscles in the limb or limbs affected, corresponding to the 
seat of the Iteion, takes place. Electrical changes in ihe cflrection of the 
i^eaction of degeneration manifest themselves. Vaso-motor and sensoiy 
disturbances are present^ the latter taking the form of preservation of 
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tactile sensation and the abolition of the seftsibilit^ to heat, cold, and 

^iain.>; If the lesion has beeji in the dorsal or cervical regiosi, considerable/ 
bijs of power ^ the legs may remain, with spastic rigidity, increased 
liilee-jerh and ankle clonus ; but without electricalp changes,^ and without 
fnark&l muscular atrophy. 

CSouFse and prognosis. — ^The disease may be rapidly fatal, owing to 
the extension of the haemorrhage in an upward direction ; or it may be 
fatal owing to extension by secondary inflammation occurring 'tw^ to 
three days after the actual onset ; or to the supervention of bronchitis or 
pneumonia, the intercostal muscles being paralysed. The patient may, 
however, recover from the immediate effects of the disease, and succumb 
to a purulent cystitis or to infection through a bMsore. In thft more 
favourable cases partial recovery takes place, atrophy of solm muscles 
generally remains, and the rigicQty of the legs persists, with increase of 
knee-jerks and some difficulty in passing urine. The'sensory disturbance, 
and especially the loss of sensibility to heat, cold, and pain, may persist 
for a long time, if not permanently. 

Diagnosis. — (a) From acute myelitis it is at times impossible to separate 
either primary hflemorrhage into the cord or haemorrhage secondary to 
the acute myelitis. In most cases the onset of myelitis is more gradual, 
attended by more marked prodroroa, by a raised temperature and the 
gradual extension of the symptoms. That the onset in myelitis may be 
absolutely sudden is shown by a case reported by Williamson ; pain was, 
indeed, absent at the onset, but according to his statement Leyden has 
shown that it may be absent also in cases of spinal heemorrhage. 

(b) From hiemori'ha^ into the spinal membranes four points may aid 
in the diagnosis — ^first, &e marked irritation of the nerve-roots, as shown 
by the violent pains in the limbs and the jerldng of the muscles ; secondly 
(if the lesion 1^ in the cervical region), the paralysis of the upper limbs 
is greater than the lower ; thirdly, there is no myosis Of the pupil which 
occurs when the h»morrhage is into the coi-d; and fourthly, the dis- 
sociated tactile and temperature sense is not present. 

(c) The disease is apt to be mistaken for acute poliomyelitis, especially 
in a child. Such a case occurred in a child four years old under the 
care of Dr. Cheadle, and another is reported by Prof. Clifford Allbutt in 
a child aged eleven months. [Vide art. “Acute Poliomyelitis,” p. 186.] 

(d) From syringomyelia and central gliomatosis it may be impossible 
to distinguish the later results of heemAtomyelia ; one point brought 
forward by Bemak may be mentioned, namely, that in gliomatosis the 
atrophy and the dissociated sensation occur in the same limb, whereas in 
hssmorrhage the limb on the opposite side to the atrophy is affected with 
regard to sensation. No proof of the above statement is given, the 
explanation is not obvious, and it needs further confirmation. 

Treatment consists in absolute rest, the patient being placed in the 
prone position/ witli the application of an ice-bag over the seat of the 
hiemorrhage. The bowels ^ould be freely open, and the retention of 
urine relieved by tiie use of the catheter. Ergot Aould be given by the 
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mouth or aiibdhtaneousl^. I Later the treatment resolves itself into that 
>of the bronchitis and pneumonia, and the prevention of cystitis and bed> 
sores. The after treatment consists in the application of electricity and 
massage to tUle alfecte^ muscles. 

Frkd. E. Batten. 


REFERENCES 

• 

Abaral roferencee : 1. Bastiax. Mal.^Chir. Trans, vol. Ixxiii. 1801, p. 151. — 2. 
Goldschkider and Flatau. Zeit. j\ khn. Med. Bd. xxxi. 1897, j». 175.— 2<r. 
(fiUESixpER. Archiv /. Hrilkmul. B<1. iii. 1862, p. UJ.— 3. Haykm. RHukiiig'N 
Ahsiracta of the Med. Sc. vol. Ivii. 1873, p. 62.— 3rt. Hkikm.d. Arehiv /. Paijch. Bd. 
xvi. 1885, p. 813. — 4. Jacksiin HruiiLiNos. Lancet, 1897, vol. i. p. 18.— 5. Lanu- 
HANS. Virchow' s Arcldc, Bd. Ixxxv. 1881, p. 1.— 6. Liorvii.i.K. D<‘ la rifcxistniee, etc. 
Baris, 1870,9fk. 37.-7. Ffeiffer. Cnitralbiatt f. Path. Bd. vii. 1896, i». 737.-8. 
Reynolds. Lrain^ vol. xviii. 1895, p. 118. — 9. Tiiuuiu us. CmU. to the Sunj. of the 
Spin. Cord, 1889. Caaeaduoto ii^nxy with autopay : 10. BALLASrK. Lancet, 1897, 
vol, ii. p. 311. — 11. Chakkky. Pa/holotpeal Trans, vol. xxxvii. 1885, p. 90.— 12. 
Jkstkoff. Rexnic neuroloy. tom. iv. 1896, p. 723. — 13. Parkin'. Quf a Hasp. Report s 
lor 1891, p. 107. — 14. Raymclvd. Rcvuc netiroloya/ia-, 1893, torn. i. p. 98. — 15. 
ScHCLTZE. Deutach. Zeit. f. Serventicil. Bd. viii. 1896, p. 1. — 16. Suakkkv. Lanert, 
1891, vol. i. p. 1137.— 16«. Si'ENCER. Trana. of the Ohstrtneaf Soc. vol. xvxiii. 1891, 
p. 203. — 17. Thokuurn. Contrib. to the Stirtj., etc. p. 48, 1889. CasM due to injury 
without autopay: 18. DKKbCHFEi.i). Rrit. Med. Jour. 1885, vol. ii. p. 837. — 19. 
Hiuikk. Deutach. Zeit. f. Xervenkr. Bd. ix. 1897, p. 185.— 20. IBw'il. Xenrohnj. 
CfMtralhleUt, Bd. xi. 1892, p. 112.— 21. Lakhh. Ibid. Bd. xv. 1896, p. 566. -22. Lloyd. 
Jour, of Ner. and Mental Dia, vol. xxi. 1894, p. 345. — 23. Minor. Intemuit, Med. 
Contj. Berlin, 1890, Bd. iv. p. 4.-24. Idem. AreJtiv f. PaychuUiHe, Bd. xxviii. 1896, 
p. 256. — 25. Mowc'ATOFF. Rcvuc neurologique, tom, v. 1897, p. 363.-26. Raymond. 
Ibid. tom. iv. 1896, p. 340.-27. Rkmak. Inlenmt. Med, Cony. Berlin, 1890, Bd. iv. 
p. 8.-28. St-HiFF. ZeU. f. klin.Meil. Bd. xxx. 1896, i). 87. Caaoa oocuxring la the 
courao of general diHeawe or front other oauaoa: 29. Benda. Deutach. med, tVoch, 
1896, Bd. xxii. p. 710. — 30. Boinkp. Cony, de Vaaa. fran^poar Vav. de ae. Marseille, 
1891.— 31. Eichhokst. Med. Times and Gazette, 1876, vol. i. p. 465.-32. Lkvikr. 
75 W.® 1865, vol. ii. p. 644.-33. Leyden. Zeit.f. kUn. Med. 1888, Bd. xiii. p. 225.— 
34. Ross. PractUioner, 1882, vol. xxix. p. 168.— 35. Sinolaiu. Lancet, 1885, vol. ii. 
p. 1043. — 36. Williamson. Ibid. 1894, vol. ii. p. 14. Cases ooourrlng without 
Blown cauae: 37. Allbctt. Lancet, 1870, vol, ii. p. 84. — 38. Collins. Medical 
Record, vol. xliii. 1893, p. 648.-39. UuLDrAMMKii. Revue elea adeneca nuSel. tom. viii. 
—40. Krafft-Edino. iriencr k/in. Woch. p. 930, 1889.— 41. Minoiu Archiv f. 
PayMatrie, Bd. xxviii. 1896, p. 256. — 42. Page. Lancet, 1880, vol. i. p. 445.— ^3. 
Preston. Philad. Med. Xexca, vol. lx. 1892, p. 310. Acnto myelitis iim n l at l ng 
hmmoerhago: 44. Williamson. Lancet, 1893, vol. i. p. 142. « « , 

F. E. B. 


VOL. VII 


E 



LIMITED DISEASES OF SPINAL CORD 

L SCLEROSES 

DISSEMINATE SCLEROSIS » 

Syn. : — Multiple sclerosis^ Insular sclerosis^ Sd^ose en plaques dissiminies^ 
Herdsklerose^ MuUUocular sderosis, Polynedc sderosis. 

DISSEICINATE sclerosis is a disease of the brain, spinal cord, and, it may 
be, peripheral nerves ; characterised by areas of sclerosis of varying sizes, 
distributed at random, and destroying and replacing the nerve elements. 

The first record we have of this curious disease is in the drawings by 
Cruveilhier in his Anataniie Pathdogiquey published between 1835 and 
1842. The condition is depicted as it was seen in the pons medulla 
and spinal cord in four patients, and was called “ gray degeneration.” 
CarswelFs Illustrations of the Elementary Forms of Diseasey published in- 
1838, also contains pictbrial representations of the morbid appearances. 

llie first clinical study of the disease was made by Frerichs in ?849, 
and some of his cases were subsequently examined after death by Valentiner, 
in 1856. It was not until six years after this thatothe condition was 
made the subject of careful study at the Salpotri^re, when Charcot, 
working under Vulpian, took the chief part in the investigations, and, in 
1866, published a lecture on the subject which led to the disease becom- 
ing widely known. This production of the great French neurologist still 
remains a faithful picture of the classical type *of the clinical manifesta- 
tions of the disease; although we have since learnt that other types, 
equally characteristic but differing widely from that originally described, 
may be constructed. 

In the interval which elapsed between the appearance of the publica- 
tions of Frerichs and Valentiner on the one hand, and that of Charcot on 
the other, Turck studied the disease in its physiological bearings, while 
Rokitansky and Rindfleisch did much to advance the study of its morbid 
Anatomy ; so Baerwinkel too pointed out that the tremor was evoked on 
voluntary movement only. 

After Chtrcot’i publication, Leo and others studied die disease in 

^ It would be better to use the name Insular soleroais ; for, even docked of a syllable, 
Disseminate sclerosis is too long. — E d. 
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Germany ; but it was not lAitil 1873 that any attention was given to the 
subject in this* country, when Dr. Moxon recorded a case. Two years 
later the %ame observer published a paper dealing with ai^t cases (20). 

Causation.* — ^The qfiuse of disseminate sclerosis is s^ shrouded in 
great obscurity, but much finable information bearing on the subject 
has accumulate during recent years. 

Heredity , — It has only hapj^ned exceptionally that any direct heredi- 
taryespnaection has been traced, or that more than one member of the 
same family has been affected. A case in point has been recorded by 
Leuch, jn which a mother, the subject of disseminate sclerosis when 
pregnant, bore a child which remained quite well until the age of seven 
years, ifhen the symptoms of disseminate sclerosis were noted ; the child 
eventually ^Ited of thih disease. 

A still more astriking instance of hereditary transmission has been 
recorded by Eichhorst, in which a mother and her son, aged eight years, 
were both the subjects of this disease ; the author was able in both cases 
to verify his diagnosis by necropsy. 

It more commonly happens that an indirect neuropathic inheritance 
can be established in the way of some other chronic disease of the nervous 
system ; such as paralysis of some kind, epilepsy, or insanity. 

— Most commonly the symptoms become manifest in early adult 
life. Marie, who regards this as important in diagnosis, states that most 
cases occur l^tween the ages of twenty and thirty. That the disease may 
occur in childhood seems proved, though Striimpell doubts the genuine- 
ness of most of such recorded cases. Meyer collected nineteen cases in 
1887, Totzke collected thirty-four, and according to Pritchard more than 
fifty cases have been report^. Of thirty-one of*Totzke's cases, in two 
the symptoms appear to have been present at birth ; Ross statecl indeed 
that the disease might affect children at the breast. In nineteen of 
Totzke’s cases the symptoms were observed before the age of six years, 
and in twelve between the ages of six and fourteen years. As the 
clinical course of the disease is, as a rule, protracted, it is not surprising 
that the oppdrtunities of necropsy in children have been few. The 
three with necropsies recorded by Zenker, Schiile, and Polldk, 

and regarded by earlier ^writers as proving that disseminate sclerosis 
occurs in children, were not instances of this disease at alL Its 
occurrence in childhood* has, however, been established by competent 
observers y moreover, cases have been met with in adults where it has 
been possible to trace the origin of the disease to childhood. The fact 
that the affection may be met with in quite young babies natimlly 
suggests the possibility of a congenital factor in its etiology. Of this we 
have no other evidence except that supplied by the morbid appearance 
met with, which have been likened by some observers to the ^iomatosi# 
found in cases of syringomyelia, and which have accordingly suggested 
that the stsrthig-point of the morbid proc^ is some cdngeidtal imperfec- 
tion in the development of Ae neuroglial tissue. Two cases alluded to by 
Strfiinpell, in which di^minate sclerosis was accompanied by central 
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gliosis and hydromyelia^ are very suggestiv^ in this connection. The 
association may have been a coincidence, but Striimpell asks with much 
reason wheth^ such cases may not be an indication that disseminate 
sclerosis is a disease of endogenous origin analogous to syringomyelia, 
FriSdreich’s disease, or a multiple gliosis depending on certain anomalies 
of development comparable to multiple neuromas, fibromas, lipomas, and 
the like. Such a view would not exclude the possibility of other factors, 
such as infections, intoxications, traumatisms, and so on, interven^..g as 
occasional or additional causes. 

It is rare for the disease to manifest itself for the first time ^fter the 
age of forty or forty-five ; though an instance of its occurrence at the 
age of sixty is on record. i 

Sex , — ^Ilie affection is met with as frequently iif the one ue x as in the 
other ; the statistics of some authors suggest a preponderance in females, 
of others a preponderance in males. Notably is the former the case 
in thirty-four instances collected by Charcot, in which twenty-four females 
were affected and only nine males. Ross, again, was of opinion that girls 
are more frequently affected than boys. The reverse, however, obtains 
in twenty-nine cases recorded by Blumreich and Jacoby, twenty-three of 
which were male and six female ; while of fifty-eight cases collected by 
Probst, thirty-four were men and twenty-four women. So, too, in the 
statistics of Marie, Krafft-Ebing, and R^lich, more men were affected 
than women. 

OcmiKUion , — Oppenheim has insisted on the importance of ascertain- 
ing the patient’s occupation in all cases of disseminate sclerosis ; and has 
brought forward evidence to show that persons engaged in certain trades 
are liable to become the subjects of this disease. In all such cases some 
toxic agent is held responsible, notably prolonged impregnation** with 
some metallic poison. 

Intoxications , — As I have said, attention has bee£» called to the im- 
portance of various foims of intoxication by Oppenheim, who found such 
causes operative in eleven out of twenty-eight cases in which the history 
was carefully inquired into. In most of the cases lead was the poison ; 
but in some copper, zinc, and other poisons were operative. On the 
other hand, the clinical picture of disseminate sclerosis may be present 
during life but the characteristic lesions wanting on autopsy ; this was 
the case in a patient of Oppenheim’s, who suflered repeatedly from lead 
poisoning,*<and in whom combined system degeneration was found after 
death. Important as may be the immediate or remote influence of such 
toxic agents in certain cases, yet when we consider how many people, 
notably young ladies whose social surroundings are such as to exclude 
the possibility of their being exposed to any of these baneful influences, 
^nd who nevertheless become the subjects of disseminate sclerosis, we are 
forced to the conclusion that there must be some more general etiological 
fiustor aboutVhich at present we know but litUe. Alcohol is another 
toxic agent which has been supposed to acrount for the occurrence 
of some cases. 
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Infedwm diseases. — Cl^Iy allied to the cases just considered are 
^those which occur after one or other of the infectious fevers. Charcot 
refers to ^ases in which the clinical manifestations of disseminate sclerosis 
were first observed during convalescence from enteric fever, cholera, and 
varjpla. Kahler and cfthers have regarded scarlet fever as especiallj^apt 
to bo attended with this result ; and Marie found that enteric fever pre- 
ceded the manifestafion of symptoms of disseminate sclerosis in eleven 
out^ twenty-five cases in which there had been an antecedent history 
of infectious diseases. Besides the conditions already noted, many other 
diseases have, more rarely, been the precursors of this afieetion— notably 
malaria,* influenza, pneumonia, measles, diphtheria, whooping-cough, ery- 
sipelas, and dysentery. With regard to malaria much caution is needed, 
for what h^ been (^escribed in this connection by some observers as 
disseminatfi sclerosis is open to serious question. The nervous affection 
is said to occur under three conditions : temporarily in severe attacks 
of malarial fever ; of variable duration after the fever ; or suddenly 
with fever as acute attacks of malaria: the characteristic of all these 
conditions, in marked contrast to true disseminate sclerosis, being their 
tendency to result in recovery. Cases of the kind have been recorded 
by Torti and Angelini, Bastianelli, Camellis and Boinet, and Salebert ; 
and the two first-named have regarded the symptoms as the result of an 
intoxication of the nerve-centres. That their explanation is the correct 
one is highly probable, and that many of the symptoms produced by this 
intoxication resemble those of disseminate sclerosis seems no less clear ; 
but that these manifestations indicsite the existence of the disease itself is 
an assumption which has no justification. 

Caution is also needed in ascribing disseminate sclerosis to influenza, 
for, erith influenza as prevalent as it has been of late years, it is not sur- 
prising that the association of the two diseases should have been met 
with in a few instences. The true explanation of their association may, 
however, be that disseminate sclerosis, previously present in slight degree 
and unrecognised, may become much more evident in the debilitated 
state following influenza, and the disease may then make much more 
rapid progress. 

Probst found joint sheumatism an antecedent in five out of fifty- 
eight cases, and in one case of disseminate sclerosis the patient became 
much worse after an attack of rheumatism; as did another after an 
attack of pneumonia. 

Striimpell does not regard the infectious hypothesis as isdmissible, 
for in the last twenty-four cases of disseminate sclerosis that he has seen 
he has not been able to establish any such connection. KrafllltrEbing 
could only establish a relationship of the kind in six cases out of fifty- 
three. 

Monoorvo more especially has attempted to prove an etiological con- 
nection betw^n syphilis and disseminate sclerosis ; Mychailpw and Jaoob- 
sohn also regard syphilis as a cause. 

Pregnancy, — Sir William Gowers has met with cases in which the 
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diseace began during pregnancy, remained ^stationary until the next 
pregnancy, and then became progressive. Pregnancy find parturition 
certainly ^ve a deleterious effect in cases of disseminate sclerosis, and 
are responsiblctfor relapses or more rapid progress of the disease. 

^/Intecedent affections of the nervous system . — When symptoms of ..dis- 
seminate sclerosis have been related to any preceding affection of the 
nervous system, they have usually developed gradually a year or more 
after the manifestations of the antecedentr disease have disappeared.,^ In 
some instances certain phenomena persist which are attributable w the 
primary disease, but these may be stationary. Some form of myelitis, 
either primary or following an injury, has been most commonly liiet with 
in this association. Accoi^ing to Leyden, cases may begin like an acute 
myelitis and go on to sclerosia Disseminate sclerosis may be found after 
death in cases in which, many years before, some acute,, illness had been 
followed by disseminate myelitis. 

Trauma . — Apart from any indirect influence, thi-ough the production 
of myelitis, trauma appears to play some part in producing the disease ; 
but whether a fall or blow is alone capable of generating such a process, 
or whether it is only the means of lighting into activity some dormant 
pre-existing morbid ‘ condition, congenital or otherwise, must remain for 
future research to determine. Mendel has more especially insisted that 
the disease may be caused by injury ; and Blumreich and Jacoby estab- 
lished a history of injury in eleven of their twenty-nine cases ; but in 
only five of those was the connection sufficiently close to be of value. 

Cold . — Exposure to cold or chill has preceded the occurrence of a 
good many cases ; thus, in a case observed by Baerwinkel, the patient 
fell into water and avowed his clothes to dry on him ; three days later 
symptoms of disseminate sclerosis showed themselves. Some resarve is 
needed in accepting such cases — ^as careful inquiry will sometimes elicit 
evidence that the disease was in existence prior to ,the wetting or ex- 
posure ; though the symptoms had not been sufficient to arrest the 
patient’s attention. In no fewer than forty out of his fifty-three cases, 
however, was Kraffb-Ebing able to obtain a history of severe chill as an 
antecedent ; and Probst concludes that chill is the most common cause. 

Fatigue . — ^What has just been said with • regard to wet and cold 
applies equally to fatigue ; the probabilities being that where over- 
exertion has appeared responsible for the diserise, the true explanation 
was, that the fatigue merely accentuated or evoked phenomena previ- 
ously existing, though more or less dormant. 

Emotion . — It is difficult to see how emotional influences can play any 
part in the generation of an affection like disseminate sclerosis, in which 
such pronounced structural alterations occur in the nervous system; 
nevertheless, the association occurs ; as in a case of Suckling’s, recorded 
by Jordan, in which the symptoms of disseminate sclerosis appeared 
suddenly a (ew days after a severe mental shock. It isjprobable that 
the explanation suggested lor the cases following chill, fatigue, or injury, 
is equally true in the class of oases now under MnMMTAfim • o*wi 
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certainly any 4>f these factors seem adequate to determine relapses, or to 
accelerate the morbid conSition otherwise originated. 

Syii\ptom£ — Three types of the disease are commonly described, a 
cerebro-spina], cerebral, and spinal; according as the ^lorbid process 
affects both or one orq>ther of these parts. In the majority of instances, 
however, so far as the central nervous system is concerned, the diseSUo is 
general ; and, while Ithe earlier manifestations may be of cerebral or spinal 
o rigin , unmistakable evidence^f affection of both of these parts appears 
somfcr dr later. This does not mean that in one class of cases the cerebral 
symptoms may not preponderate, or that in another the spinal symptoms 
may not be in the ascendency ; what I wish to insist on is that the disease, 
as a rule, affects the whole of the centitil nervous system ; and that any 
attempt to distinguish a cerebral from a spinal ty|)e on the ground that 
one or other part of the nervous system is affected to the exclusion of the 
other, is as a rifle unwarranted. It is exceedingly rare for the disease to 
be limited to the brain ; and oven older writers, such as lloss, admitted 
that, though psychical distur>)anccs predominate in the cerebral form, the 
course of the disease does not otherwise differ materially from the cerebro- 
spinal variety. In some crises the disease, throughout its clinical course, 
manifests itself by spinal symptoms only — there being an absence of 
cerebral symptoms, such as psychical disturlmnces, apoplectiform attacks, 
vertigo, nystagmus, and intention tremor ; but we are now fully 
alive to the fact that sclerotic patches may be met with on necnipsy 
scattered throughout the whole extent of the cerehro- spinal axis, and 
yet their distribution may have been such as to give rise to the 
clinical phenomena of a spinal disease only. Exceptionally, the patches 
of sclerosis have been found limited to the spinal cord ; in this respect, 
however, we can rely only on the more recent observations; for, with 
much less perfect methods of investigating the morbid changes in the 
nervous system than those now in vogue, areas of sclerosis, possibly ill 
defined, might e&ily have escaped detection formerly which would now 
almost certainly be recognised by a skilled observer. So, too, the length 
of time during which the patient inanifested the disease before death is 
another important consideration in this respect ; for it is conceivable 
that a disease, the course of which is ordinarily very protracted, might 
result in death before the morbid process had had time to make incur- 
sions from its original site into other parts. It appears best then to 
regard disseminate sclerosis as a disease which affects the whole central 
nerve axis, in unequal degree, it may be, in different parts, or earlier in 
some parts than in others ; not as an affection in which any hard and 
fast line can be drawn between a form limited to the brain and one 
limited to the spinal cord. 

The degree in which nerve-roots and peripheral nerves, both cranial 
and spinal, are involved varies greatly in different cases; but there *is 
unquestionable evidence of their impUcation irresp^tive of affection of 
their nuclei of origin. 

Far more importa 4 t than any division of the disease into the three 
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types that have just been discussed is the r^gnition that its clinical 
manifestations may differ widely from those commonly regarded as 
characteristic ; in aberrant cases few if any of the classical symptoms by* 
which the discfae first came to be recognised may be present. Dr. 
Bazz|^ who hM made this disease the subject of Ibng and careful stujly, 
and who has done much to elucidate many « of the intricate problems 
connected with its clinical manifestations, has insifted on the extreme 
importance of recognising that such irregular instances of the affection 
occur; albeit most modern observers are agreed that from the £ases 
formerly regarded as aberrant, another type of the disease may be con- 
structed to which cases may be referred as commonly and as definitely 
as the former kind of cases may be referred to the classical types. The 
importance of this observation is accentuated by t^e fact that many of 
the manifestations of the new type, to which attention is ifow being 
called, are only to be distinguished from hysteria with great difficulty. 
The gravity of an error of diagnosis, which would subject a patient with 
so serious a form of organic disease to the rigid system of discipline so 
necessary in the treatment of hysteria, is too obvious to make it necessary 
for me to dwell on this subject at greater length. 

After what has already been said, I make no apology for departing 
from the usual custom of describing first the clinical pictures of dis- 
seminate sclerosis, as they are to be found in the classical writings of 
Charcot and othera. We are all impressed strongly enough with these 
pictures, which most of us have learnt to recognise and interpret aright. 
What appears to be wanted at the present time is a recognition of the 
multiformity and frequent latency of the disease. It must not be sup- 
posed, however, that (he aberrant cases escaped the observation of 
Charcot and others of the older writers on this subject ; for, since^ the 
discovery of the anatomical lesions of disseminate sclerosis, by Pitres in 
1877, in two cases otherwise diagnosed during life, suc^ anomalous cases 
(<< formes frustes ”) have been recognised ; yet it is only within recent 
. years that the frequency of their occurrence has been appreciated. 

As has already been said, such cases are too commonly regarded as 
hysterical ” ; and such an error of diagnosis may be perpetuated for 
years. Women are more frequently affected than men, though cases of 
the kind occur in the latter sex also. It commonly happens t^t the first 
manifestations occur after some mental or physical shock. ' These may be 
but little observed at first ; a peculiarity in the behaviour of the patient 
is readily ascribed to hysteria: for instance, there may be temporary 
aphonia; or sight might be impaired or lost for a time, and then re- 
covered — a not uncommon mode of onset in these cases. Or it may be 
that a patch of numbness is noticed somewhere, perhaps so slight and so 
fleeting that it is only recalled to the patient’s memory on close inquiry 
ii&o the earliest manifestations of the disease. More rarely, subjective 
sensations of “dea(}ness,” coldness,” or “pins and needlgs” are first 
eomidained of. But perhapd the most common phenomenon noted in the 
early stages is loss of power in one or more limbs, usually evanescent ; 
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less frequently the earli|at manifestations consist rather in over-action, 
and thus convulsions may occur. 

HoFOver this may be, the all-important fact to be lK)me in mind in 
this type of the disease is that such initial symptoms may entirely pass 
off, to return with like abruptness at some subsequent period ; or^gniii, 
\nthout entirely clearing up, they may diminish and remain in abeyance, 
it may be for years.* It is no uncommon experience to hear that a patient 
presenting one or other of the above symptoms has quite recovered ; but 
a %w "careful questions concerning the previous symptoms will elicit 
evidence that the disease^ supposed to bo cured, is only temporarily 
dormant. You hear that the patient, as a rule, walks quite well ; but 
that when she gets rather tired she limps a little ; or there is occasional 
doubft vision; or ^ight is not quite good at times, or the {latient is 
sometimes* rather hysterical in manner. Such symptoms are of grave 
import; and, to the experienced, indicate with certainty that there is 
but a temporary lull, and that at some future time, near or remote, the 
disease will once more assert itself with fresh vigour. 

The physician who takes a grave view of such cases at the onset is 
for a time, for years it may be, regarded as having made a mistake in 
diagnosis; while those who regard the case as purely “ functionar’ or 
“hysterical” are lauded for their acumen. But those experieiiewl in 
such cases can afford to allow others whose views differ from theirs to 
have this brief period of triumph; for they know only too well, un- 
fortunately for the patient, that the time must come when the truth of 
their original opinion will become only too painfully evident. ^ After an 
absence, perhaps even for years, symptoms return, without obvious cause, 
during pregnancy or after parturition ; under sQpie debilitating influence, 
as^f an acute illness of some kind; on some injury, exposure to cold, 
privation, or mental or physical shock. The original symptoms may 
return with greater intensity, or new symptoms may manifest them- 
selves. Paretic weakness may return in a limb previously thus affected ; 
or may disable some other limb, alone or in conjunction with that first 


attacked. 

Again the symptoms may clear up, partially or almost entirely, to 
return once more at some subsequent period ; or they may renimn and 
continae to progress. But even when the symptoms thus j^rsist, and 
even progress, this remarkable periodicity of the disease still manifesto 
itself from time to time ; transient improvements recur for a while, and 

false hopes are awakened. » 

Once fully established, the disease progresses with unerring wrtainty 
to death ; though this may bo long postponed, and there may be many 
periods of remission before the end is reached. Yet oven at tois 
advanced stage of the disease many of the classical symptoms of to- 
seminate scleroais are wanting; and, in their absence, the inoxpenen^ 
while no ^ger doubting the organic nature of Ahe diaew, find it 
difBenlt to rownefle the picture before them with ttat of classical dis- 
Kleroeis, and*with their own experience of classical cases. 
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On the other hand, such a patient may be q^ite bedridden with com- 
plete paraplegia, with or without spasticity and contracture; and the 
u{q>er limbs, and even the neck muscles, may share in the loss oi power. 
Groups of the effected muscles may waste. In areas of numbness 
there ^may be blunting of sensibility. Any movement may induce,, a 
sensation of giddiness. Sight may be extremely impaired, with or with- 
out evidence of a form of optic nerve atrophy to be subsequently described 
as characteristic of this disease. The tendon reflexes may be exag^eratpl, 
and there may be ankle clonus ; more rarely the knee-jerks are abolished. 
The power over the sphincters may be impaired or completely lost. 
Such a patient may remain perfectly clear in intellect, but at Himes 
emotional; or, on the other hand, he may pass into dementia and 
fatuity. 

As advanced a stage of the disease as this may be reached,* hnd even 
death may supervene, without nystagmus, intention tremor, or a scanning 
utterance — features so prominent in the classical disease. 

So varied are the clinical manifestations of disseminate sclerosis that 
indeed many types of the disease might be constructed in addition to the 
three mention^ at the outset of this article, and that which up to this 
point has engaged our attention. A brief allusion will be made to one 
or two of these after we have considered the classical types. 

The disease, as portrayed by Charcot and most subsequent authors, 
is a well-marked and distinctive one, not easily confounded with that of 
any other affection; and even at the present time, to the majority of 
m^ical men, the mental picture which is at once called up by the 
name is one differing widely from that which has just been described. 
Until within recent yearg the most common group of symptoms has been 
conceived as follows : — The patient slowly falls into a spastic parapl^a 
with exaggerated knee-jerks, and, it may be, ankle clonus. No real motor 
weakness of the arms occurs, but on any attempts at movement a curious 
intention tremor of an irregular, jerky character is evoked. Closely 
allied to this is the nystagmus ; which is either spontaneous in char- 
acter or evoked only on lateral, on upward, or more rarely downward 
displacement of the globes. Diplopia, with paresis of some external 
ocular muscle, is among the paretic symptoms ^cognised as of no in- 
frequent occurrence. An integral part of this group of symptoms is a 
peculiar^ defect of 'speech, described as a scannirg utterance, in which 
the pauses between words, and it may be syllables, are increased with 
undue accentuation of the latter, and a tendency to elide the ends of 
words. Apart from the occurrence of parsssthesin, in the form of numb- 
ness, coldness, pins and needles, and the like, sensory defects are rare. 
Amaurotio defects of vision may occur ; there may be tinnitus aurium, and 
vc^igo is common. Psychical disturbances occur in which the mental 
faculties become blunted ; or there may be a manner suggesting a state of 
well-being quit^ out, of keeping with the patient’s physical coition. In 
a small percentage of the caies apoplectiform or epileptiform seixures a2e 
met with. Trophic disturbances, muscular or cutaneous, are among the 
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possible law mamfestatjons of the disease ; and the sphincters remain 
intact until the same stage, when, in the event of control being lost oven 
the sphincter of the bladder, cystitis and pyelitis result as final com- 
plications. 

• 9*' clinical manifestations throughout may be those of 

a spinal cord affection ;• the psychical distiu-bances, vertigo, apoplecti- 
form attacks, optic nerve atroph}% nystagmus, scanning speech, intention 
l>Ging absent. There is always some form of motor 
disturoance in the legs, the amount of impairment of power var 3 nng in 
different cases. The defect is usually of the sjiastic type, with ex- 
knee-jerks, and perhaps ankle clonus ; but sometimes there is 
an absence of spasticity, and not only may the knee-jerks not be incroasml, 
but be*actually abolished ; in the latter ease the knee-jerks 

commomy di^ppear and reappear at intervals. There may be unsteaili- 
ness, titubation as in cerebellar disease, or actual aUixy. V'arious 
parsBSthesiae may be complained of ; and sometimes these are accom- 
panied by actual blunting or loss of sensibility, of variable distribution. 
There may be some difficulty in passing water early in the course of such 
cases, or there may be some loss of control over one or both sphincters ; 
though usually such defects arc among the later manifestations. If the 
morbid process invade and destroy the anterior honi colls of the lumbar 
enlargement, groups of muscles may become atrophied. Trophic disturb- 
ances of the skin, in the form of l^sores, belong to the later stage, and 
are associated with loss of con tit)! over the sphincters. From the al>ove 
description it will be manifest that this tyi>e of the disease is easily 
confounded with primary lateral sclerosis, amyotrophic lateral sclerosis, 
ataxic paraplegia, and tabes dorsalis. The pejnts on which wo have to 
r^y for diagnosis will be discussed subsequently. 

Then again hemiplegia may be the pr^ominant symptom, though this 
variety is not common, and the hemiplegia is as a rule transitory. 

The rarest form of the disease is that which simulates amyotrophic 
lateral sclerosis in its clinical manifestations. Cases of the kind have 
been recorded by Pitres, D^jerine, Skolosubow, and Probst. 

It can serve no useful purpose to multiply clinical types of this disease 
unnecessarily ; but one other deserves brief notice owing to the frequency 
of the cases. Here the symptoms all point to a spinal cord affection, 
with the exception of the peculiar form of optic atrophy, which probably 
affects chiefly or solely the temporal halves of the discs. Some such 
cases — ^where the knee-jerks are absent^ and shooting pains, ataxy and 
Bomberg’s sign are present without psychical disturbance, scanning 
speech, nystagmus, or intention tremor — may be mistaken for cases of 
tabes; but there is usually sufficient evidence of loss of motor power 
without muscular atrophy to prevent this error. ^ 

Finally, we must remember that cases often fall away from the spinal 
type; th4|t^ as Charcot insisted as long-ago as 1876 ^ paraplegia may 
M an almost isolated symptom, to which, however, may be added some 
of the other signs of «the disease ; and that it is exceptional not to find 
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two or three of the characteristic associated pl^nomena in«> some stage 
of the disease. 

It is scarcely necessary, or even desirable, to construct a type for the 
third or mixed f^rm of the disease ; for, as I have said, the disease is 
Serebn^spinal in its distribution, and sooner or latef will present symp- 
toms of a mixed character accordingly. o 

So manifold are the phenomena of disseminate* sclerosis that it 
behoves us to consider in detail the variousr symptoms that may arise ; 
and after the general survey of the subject which we have already iakSn, 
this may now be done with advantage. 

Motor diaordet'S . — One of the most characteristic features of' the 
ordinary form of the disease is a peculiar irregular jerky tremor which 
only occurs on attempts at movement, and ceases as sopn jas the muscles 
are at rest again. This symptom was present in seventy-five pe^ cent of 
the cases collected by Probst. At the beginning of the act the tremor 
i^ as a rule, slight; but it increases in range until, when the object 
aimed at is all but or actually attained, it reaches its height; at this 
stage the ^nd-fro jerkings may be of the wildest possible character. 
The excursions are largo and are slowly rhythmical. If such a patient 
attempt to raise a glass of water to his lips most of the contents will 
probably be spilt long ere the glass reaches its intended destination. 
The tremor is not limited to the muscles actually in action, but spreads 
to neighbouring ones ; so that if the arm is being moved there may be 
not only tremor of it, but also of the head and upper part of the trunk. 

While, as has already been said, these cases may be under observation 
for years without any tremor being detected, no part is exempt from it 
on attempts at movement, It may be seen in the facial muscles, in the 
ocular muscles as nystagmus, and laryngoscopic examination may rev^l 
similar tremor of the vocal cords on phonation — a condition of things 
which is also evidenced by a tremulousness of the voice. The tremor of 
the neck muscles causes oscillation of the head ; and, as this goes on 
while the head appears to be at rest when the patient is sitting, this 
seems to form an exception to the rule that the tremor only occurs on 
movement ; in reality the nock muscles are not at rest, for though the 
patient is sitting still, the neck muscles are constantly in a state of action 
as they support the head in the erect position. In such cases immediately 
the patient lies down the tremor ceases, to retuim, of course, on any 
attempt to sit up. - 

In no part of the body is the tremor more commonly present than in 
the arms ; and a common method employed for evoking it consists in 
Mking such a patient to touch the point of the nose with the tip of the 
index finger of the extended limb. In slight cases the unsteadiness may 
only he observed towards the completion of the act ; but in severe cases 
it begins with the voluntary movement^ and becomes of wide range by 
the time the tip^of tho nose is reached. The handwriting is attored in a 
ohaiaoteristic manner ; for the first words of a sentence may be readable, 
while, owing to the increasing unsteadiness of the hand, the sentence 
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becomes more and morelillegible as it proceeds. The trunk may oscillate 
when the patient sits or stands, and the respiratory muscles may bfi* 
affected, resulting in jerky breathing. 

When present ii^ the legs the tremor is evoked by Itanding, or when 
the patient begins to walk ; but it may also be brought out if, when ths 
patient is in the roeumbent posture, ho Ije made to raise the leg off the 
bed to attempt to touch some object held alx)Yc it. 

•• The intention tremor * may give rise to ataxic movements in- 
distinguishable in themselves from those of true ataxy duo to sensory 
defe(;t; and the similarity is increased by the fact that in some cases 
the patient can stand if supported, but falls if left to himself. Both 
conditions are, however, reivdily distinguished from true ataxy os 
closure ipf the eyes docs not in any wav affect it. Striimpell, how- 
ever, regards the intention tremor as an ataxic disturbance ; and in a boy 
with tumour of the corpora quadrigcmiiia, observed by Bnms, there was 
intention tremor of the arms 4ind ataxy of the legs. So too Uoldscheider 
has observed cases in which disseminated ixitchcs of sclerosis, especially 
in the pons, caused acute ataxy, which afterwards assumed such characters 
that it became impossible to distinguish it from intention tremor. Mo 
satisfactory explanation of the mode of origin of the intention tremor has 
yet been offered. Charcot’s view was that the axis-cylinders, denuded of 
their myelin sheaths, offer different degrees of resistance to the fMiBsago 
of impulses at different points in their course ; so that such impulses are 
variously retarded in different axis-cylinders, and, reaching the muscles 
in an irregular manner, thus evoke irregular contractions of them. This 
explanation is supported by two observations by Sir William Gowers in 
which, probably as a result of pressure on She motor path, intention 
tfbmor was present in a case of a tuberculous growth in the cnis ; and in 
another case of a similar growth in the pons. 

It cannot b« said that the experimental observations of Pfisternutzky, 
who attempted to produce intention tremor in animals by lesions of the 
motor tracts, have helped us to any extent in this difficult problem. Erb 
is of opinion that the tremor depends on the ])rccise position of the 
patches of sclerosis, where it disturbs some mechanism for the co-orriina- 
tion of movement. Iti support of this view it has been said that the 
symptom is absent when the sclerosis is limited to the spinal cord, but 
occurs when the ponft is affected. Stephan, on the other hand, regarrls 
the optic thalamus as the seat of lesion in such cases ; according to 
Oppenheim, a similar form of tremor is met with in cases of cerebellar 
tumour. This 1 have seen ; and, moreover, after ablation of the cere- 
bellum in animals the oscillation of the head on any attempts at move- 
ment strikingly resembles that seen in disseminate sclerosis. Of all 
the possible explanations that have been offered of the way in which 
the intention tremor results, none appears to me so satisfactory as that 
which suplioses it to be due to a failure of synergib acth>n of muscles in 
purposive movements consequent on an unequal degree of innervation 
both of the muscles directly concerned and of their antagonists. 
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Apart from the irregular jerky movementsl' on the pe^ormance of 
Voluntaiy acts spontaneous movements sometimes occur over which the 
patient has no control ; such as attacks of hiccough, yawning, laughing, 
crying; and the^ latter phenomena are, as a rule,, unattended by the 
sorrespOnding emotional feelings. Such conditions may be "met with 
early in the course of the affection, and a slighl degree of this state of 
things is not uncommon. In that lesions of the medulla and pons are so 
commonly associated with emotional phenomena, it is probable that 
occurrence of such emotions in disseminate sclerosis is consequent on 
patches of sclerosis in these parts of the central nerve axis. 

Rigidity . — Spasm of the muscles is one of the most frequent symptoms 
of the classical type of multiple sclerosis. Though the arms do not esrape, 
the legs are more commonly affected, and in greater degree. Spasm in 
the extensors preponderates at first ; but the flexors ultimately gain the 
ascendency and lead to permanent contracture, in which the legs may be 
so drawn up that the heels are pressed against the nates. Contracture 
of this kind in the arms is rarely seen. Even before contracture voluntary 
movements are hampered by the rigidity ; and the latter increases with 
movement, so that it may ultimately prevent the possibility of further 
movements for a time. Passive movements produce the same result, the 
stiffness increasing until it may require a very great effort to overcome 
the resistance occasioned by the spasm. In some instances the spasm is 
limited to a single group of muscles, and the rigidity thus occasioned may 
pass on to contracture. 

Tendonrjerks. — With this condition of rigidity the tendon-jerks are in 
excess of the normal ; but it may so happen that the full effect of this 
increased irritability is masked, or altogether prevented, by the spasm 
actually preventing the responsive movement in the limb which wouid 
otherwise result from a tap on the tendon. The increased activity of 
the tendon-jerks is manifested by an excessive jaw-jerk, amounting even 
to clonus ; and by excessive arm-jerks and knee-jerks^ with, it may be, 
rectus clonus and ankle clonus. On the other ^nd, in a small number 
of cases the knee-jerks are abolished. 

Motor parcUysis. — Some motor weakness is common to all the clinical 
types of disseminate sclerosis ; but no symptonf is more variable as 
regards its mode of onset, the degree of impairment, and its precise 
behaviour. These variations have been sufiiciently*insisted on when dis- 
cussing the type of the disease so apt, more especially in its earlier stages, 
to be mistaken for the manifestations of hysteria. The motor weakness 
may or may not be associated with tremor or rigidity, but in either case 
the weakness rarely amounts to considerable paralysis. As a rule all 
movements can be executed, though feebly, slowly, and with difficulty ; 
andf fatigue is soon induced, the first movements attempted are 
always performed better than subsequent ones. Moreover, where there 
is aotuid rigidity, or even a subjective feeling of it, fatigue lesults the 
more readily in that there is a sense of resistance^ true or ssipposed, of 
the spasm to be overcome. Though no part is ^empt fh>m loss of 
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motor power/the legs arl most commonly affected ; the arms, however, 

, suffer almost as frequently. In accordance with what has been already 
*said when treating of these symptoms individually, such motor weakness 
is most commonly a^ciated with rigidity in the log8,*and with jerky 
tremor in the arms. The latter association also occurs in thee neck 
muscles, when they^re aflV^ted, and with the muscles of the eyes. It is 
probable that the peculiar defect of speech depends on the same associa- 
tioi^ JV'e have seen that nb part is exempt from motor weakness ; so 
that, in addition to the parts already considered, paresis or {laralysis may 
be met with in other regions, more especially in the territories dominated 
by ot&er of the cranial nerves. Besides ocular paralysis, the motor 
divisi^ of the fifth cranial nerve may bo affected, resulting in difficulty 
of masti^tion ; thus the facial muscles may be palsied as a result of 
a lesion interrupting the motor path at some {loint on the cerebral side 
of the facial nucleus, with the result of isolated paralysis of the lower 
facial ; or involving the nucleus or emergent fibres of the nerve, when 
the upper face is affected as well as the lower, and w'ell- marked 
degenerative reaction is found in the affectctl muscles. 

Sclerotic patches in the medulla may lead to difficulty of swallowing 
associated with paralysis of the palate, which may be unilateral or 
bilateral ; and, alone or in conjunction with such defects, paralysis of the 
vocal cords may exist, when the abductors suffer alone or before the 
adductors. The tongue may show the paralytic deviation tluo to a lesion 
interrupting the motor path to it at some point on the cerebral side of 
the hypoglossal nucleus j or the lesion may be in the medulla affecting the 
nucleus or emergent fibres of the hypoglossal nerve, when atrophy on one 
or both sides of the tongue results, according as^he lesion is unilateral or 
bilateral. In consequence of defects of the same kind in areas of sclerosis 
in the medulla various articulatory defects of speech are met with ; altera- 
tions of tone of voice also, and, it may be, suffocative and other attacks 
which endanger life. 

Before leaving the subject of motor paralysis, allusion must be made 
to curious apoplectiform attacks which sometimes occur, and which may 
give rise to hemiplegic weakness, indistinguishable from the result of 
rupture or occlusion o# a cerebral artery, save by its fleeting character ; 
in this it closely resembles the apoplectiform seizures which occur in 
general paralysis of the insane. A further resemblance to the attacks 
in general paralysis is seen in the tendency to repetition of these attacks, 
perhaps several times in the same subject. The hemiplegia, as a rule, is 
of the ordinary form, and may be accompanied by apbMia ; or there may 
be alteniate paralysis, the limbs being affected on one side and the terri- 
tory presided over by some cranial nerve on the other. 

Qoii^ ^We are now in a position to study the various allerationst in 

the patient’s mode of progression. Paralysis, whether spastic or flaccid, 
may be in such degree as not only to forbid walking, but to exclude all 
possibility of standing ; but when progression is still possible the most 
varied gaits are met* with. The most common of these is a spastic 
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paralytic gait in which the combination of weal^ness and ri^dity hamper 
the movements. The inferior extremities are slightly flexed, and cling to 
eech other and to the ground, so that they are unlocked with difficulty ; 
and, as they areP brought forward in turn, the anterior half of the foot 
scrapes along the floor. On the other hand, there may be a combination 
of spasticity and unsteadiness ; so that, in addition t9 the clinging of the 
feet to the floor and the difficulty of moving the lower extremities, the 
patient stands on a wide base, and, as every movement is u^ce];t^n 
and reeling in character, he tends to fall. Closely similar to this state of 
things is the combination of spasticity, paresis, and ataxy, described by 
Oppenheim, in which the legs are stiff and held widely apart from each 
other ; the movements are slow and the anterior half of the foot clings to 
the floor, but once it has been effectually released <the limb i^ sharply 
raised in the air and the hoel is stamped down. The sanys observer has 
noticed an ataxic condition in one leg and a combination of spasticity and 
paralysis in the other. Much more rarely a purely cerebellar gait is seen, 
in which there is unsteadiness, titubation, and reeling like a drunken 
person. Or the gait may be more or less ataxic in character. Apart 
from hemiplegic weakness of apoplectic origin, one leg may be affected 
alone ; or one may be more affected than the other : thus all sorts of 
curious combinations are seen, giving rise to the most grotesque modes of 
progression. Rapid variations in the character of the gait and in the 
degree of defect occur in consequence of the sudden changes and varia- 
tions BO characteristic in all the symptoms of multiple sclerosis \ and in 
many cases all that is observed in the earlier stages is a feeble gait having 
no peculiar characteristics other than those common to all conditions 
attended with feeblenosu of the lower extremities without spasticity. 
Patients are sometimes met with who, though unable to rise from 6he 
sitting to the erect posture without assistance, can nevertheless walk 
unaided, and without showing any peculiarity other tl^n a feeble gait 
and a tendency to become soon fatigued. 

Speech defech , — “ Scanning, “ staccato,” or “ syllabic ” speech is one 
of the symptoms of the classical disease, and was supposed to be of 
frequent occurrence. In reality, however, many cases present no 
* alteration in speech ; and the majority of patieiits who do, only speak 
slowly without the scanning character being distinctly marked. When 
typically present it is very characteristic ; the woi^s are uttered slowly, 
the syllables, and more rarely the words, have the pauses between them 
lengthened, and each syllable is unduly accentuate though there is a 
tendency to elide or slur over the ends of words. The speech may have 
a nasal character in consequence of paresis of the palate ; but^ apart from 
this, the pronunciation of certain letters is also somewhat indistinct, 
especially the voiced explosives such as 6, d, y, and the extra fricatives c 
and r, which are to be produced by the second and third stop-positions 
described by Wyllie.^- The vpice is monotonous, according fa v. Leube, 
in consequence of the inability to alter quickly the height of tone and 
accentuation of syllables. Moreover, according to the same observer, such 
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patients are unable to nAdntain any tone in its full intensity for any 
» length of time ; the note gets higher and higher, possiidy from failure to 
regulate* the tension of the vocal cords in response to^the inorejising 
strength of the expiraU^ry blast. Occasionally there is aphonia ; or s^cli 
may be interrupt^ from Jime to time by nois^' inspiratory sounds con- 
sequent on incomplete opening of the glottis. 

As in respect of other muscular movements, the fiist words of a 
sen^^ca are often much more clearly spoken than those at the end. 
when the muscles of speech become fatigued. Indeed this abnormal 
tendency of the muscles to tire is one of the factors in the causation 
of the syllabic utterance. Not only may the muscles of the lips, 
tongue^ palate, and larynx be at fault, but also those concernerl 
with the Respiratory •movements. The researches of (Soldscheider have 
shown that normally there is an increase of the expinitory blast at the 
beginning of each syllable ; and this blast is so controlled in the month or 
throat as to be sufficient to complete the articulation : whereas in disseminate 
sclerosis he finds that the curve produced by the expiratory' blast is not 
a steep but a flat one, and that variations in intensity of the expiratory 
stream of air can only bo altered slowly. The same olwcrver has shown 
that graphic records of expiratory pressure reveal that during a long 
sustained note the line of the normal curve is straight, while in multiple 
sclerosis it is wavy. The explanation which has been olfercd of this 
phenomenon is probably the correct one ; namely, that it is dependent on 
oscillations of the vocal cords, a condition which may be seen U> exist on 
laryngoscopic examination, and which v. Leubo flescrilKMl long ago ; this 
narrows and widens the glottis, and gives a tremnlousncss to the voice. 
Another interesting point, brought out by Clold^hciclcr s investigations, 
is tlfat in disseminate sclerosis the curve produced by vocalisation inay 
suddenly rise abruptly, as the patient is unable to keep up uniform tension 
of the vocal cords rfor any length of time ; the coixls seiwinite from each 
other, and thus more air suddenly escapes, c^iusing the abrupt rise in the 
curve. He has also shown that a similar inability to control the tongue 
can be demonstrated by making the patient vocalise r ; normally the 
line of the curve should show small regular oscillations, whereas in 
multiple sclerosis, owing* to the slowness and difficulty with which the 
tongue can be brought into the proper position, the oscillations are 
absent in the first parf of the curve, and in the latter part arc im- 
perfectly marked. The difficulty with explosives is also well shown 
by this graphic method ; moreover, it can be seen that the distinctnew of 
the pronunciation of one of these letters, and the steepness of the rising 
curve, depend on the time the patient has to prepare before uttering the 
sound. If another word immediately precede the explosive, and esj^*ially 
if another explosive precede it, the letter is indistinctly and softly pr 
nounced, and the curve shows a flat gr^ual ascent. 

True aphesic defects are very rare in multiple sclefosU.* 

Ocular pheHomcna.—So important are the ocular phenomena of dis- 
seminate sclerosis, more specially in their bearing on the difficult problem 
VOL. VII ^ 
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of diagnosis, that they call for onr most carefil considera&on. Disturb- 
ances of vision commonly occur, and may or may not be accompanied by 
4ihanges in the ^ptic nerves, perceptible on ophthalmoscopic exaihinationr 
Such patients usually complain of a mist before their eyes, rarely of specks 
and flashes. The defect in vision may be of ve^y rapid onset, in some cases, 
indeed, quite sudden ; and it may be the earliest manifestation of this mys- 
terious disease : on the other hand, it ma;j^ be of slow and gradual onset. 
Whatever the rate of progress, the same variability is met with iiv^his 
symptom also ; the most marked amblyopic disturbance may be followed 
by a period of remission in which vision is greatly improved (^ee art. 
** Medical Ophthalmology,** vol. vi.), and then later the defect becomes as 
bad as ever again. Many such relapses and improvements may occur in 
the course of the disease before permanent amblyojAa is estabVshed. It 
is common to meet with cases in which transitory defcclr of vision, never 
amounting to complete amblyopia, has existed in one eye, for, it may be, 
some months or a few weeks only, which has then cleared up, but is 
followed at some subsequent period by precisely the same defect in the 
opposite eye ; or indeed in the eye originally affected. 

Of the anomalies of the fields of vision central scotoma for colours 
is a prominent feature. Uhthoff, who has devoted much attention to the 
ocular defects in disseminate sclerosis, found central scotoma in fifteen out 
of twenty-four cases of this disease (see art. “ Medical Ophthalmology **). 
Another alteration of the fields which occurs is that of peripheral 
limitation ; and Uhthoff found this contraction of the fields in eleven out 
of twenty-four cases. Dr. Buzzard, though unable to give figui*es, would 
have expected a larger percentage of these defects as a result of his 
observations. ^ 

Both the transitory amblyopia and the contraction of the visual flelds 
are symptoms which may readily be mistaken for indications of hysteria 
in a disease in which, as we have already seen, theiQ are many mani- 
festations indistinguishable from those of the functional disorder; it 
therefore becomes all-important that in any case in which these pheno- 
mena are met with, a careful search should be made by ophthalmoscopic 
examination for changes in the optic nerves. The most common change 
in the optic nerves is pallor, often so slight in tKe earlier stages as to be 
difficult of interpretation ; at this time any inequality in the degree of 
affection of the two nerves may be of most*^ important pathological 
significance. Though the occurrence of optic atrophy did not escape the 
observation of Charcot, and of others who have studied disseminate 
sclerosis, no one has made so exhaustive a study of this phase of the 
affection as Uhthoff. Among previous observers, however, Guanck’s 
statistics, quoted by Ross, must bo mentioned ; for of fifty cases which 
He observed there were defects of vision in twenty-eight, and changes in 
the optic discs in fifteen ; these defects wore atrophic in character in all 
but three, in Vhich there wore hyperamia and neuritis. Uhthoff found 
changes in the optic nerves in 45 per cent of a hundred cases of dissemin- 
ate sclerosis which he examined ophthalmoscopically. in two of the 
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coses there was marked alrophy of both nerves ; in one a siniihu* iiirophv 
existed on one side with pallor of the temponil side of the opposite disc. 
In seveA cases the whole of the <lisc was incompletely atrophic on lioth 
sides; in four this ch«knge wjis seen in one eye only, whAe the teiii|)oral 
side of the other disc was jjale ; in eight cases the change could Be de- 
tected^ in one eye only. In eighteen cases the atrophy was jiartial, and 
was limited to the temporal half of the disc ; and in five there was 
diAkicU evidence of optic neuritis — well marked in three, anti slight in 
two. 

Dr, Buzzard, who has also given a grctit deal of attention to this 
subject, has placed on record figures which closely agree with those of 
UhtholF ; out of a hundred cases of disseminate sclerosis, drawn fiom 
hospital mid private^in-actice, there was jiallur of the dis<*s in m cent. 
The same obsewer hits never met with anything that might strictly be 
characterised as optic neuritis or papillitis ; though he has seen what ho 
has described as a dark gray discoloration **sotnewlnit resembling the tint 
of hypei-ffimic gray matter of the cerebrum.” While this intense hyjienemia 
proliably represents a stage in the process wliich subsequently results in 
atrophy, it is prolwibly never present in thcj largo majority of crises. 
When such a change is seen with the ophthalino8co]>e it dei>eiids no 
doubt on aifection of the optic nerve, at its termination in the globe, by 
a patch of the same morbid change which occurs in other ]Nirts of the 
nervous system, constituting indeed one of the islets of sclerosis which 
characterise the aifection. On the other hand, when, as is the rule, there 
is ])allor of that portion of the nerve which forms the disc, there is stn>ng 
evidence in favour of the view that this atrophic condition of this fmrtion 
of the nerve depends on a patch of sclerosis sitAated at some ]K>rtioii of 
the^ierve behind the globe, or affecting some portion of the optic com- 
missure or tracts. Sir William Gowers dissents from this view, however ; 
he regards the atfrophy in these cases as strictly com]).‘inib]e with that 
met wdth in cases of tal>es dorsalis ; so that instciul of regarding the 
atrophy of the portion of the nerve which forms the disc as secondary to 
destruction of the nerve at some iK)int 1>ehind the glolje, he regards it as 
duo to a primary degeneration of the nerve elements. I have elsewhere 
taken exception to thiS view, and have pointeil out that the morbid 
changes met with after death in the optic nerves, chiasma, and tracts are 
strictly in keeping witli the random distribution of the lesions seen in 
other parts of the nervous system in disseminate sclerosis ; and that to 
suppose two portions of the iier\'e may be affected while an intermediate 
portion entirely or largely escapes, is quite contrary to the }>ehaviour 
of any nerve whose elements are undergoing a process of primary degencr- 
Htion ; in this case the degeneration is continuous, anrl does not affect 
two or more portions of the length of a nerve-fibre leaving intermediaie 
portions unaffected. 

Two clashes of case* still remain for our consid&ratiifti. In one of 
these, amblyopic defects of vision are complained of by the ^tient^ 
attended it may be by*alterations in the fields of vision on perimetrio 
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observation, but in which ophthalmoscopic exhmination /ails to detect 
any abnormality in the optic discs or other parts of the fundus. Such 
eiMes may Ioa^ us into grave errors of diagnosis, as the failure on' 
ophthalmoscopic examination to detect any objective cause for the 
amblyopia may lead us to regard the case as^ one of hysteria ; whereas 
the amblyopia may depend on a patch of sclerosis skuated in some part 
of the nerve or tracts behind the globe, — a condition that has not existed 
long enough to lead to secondary atrophy of the termination of ^hOf^Jirt 
of the nerve which forms the optic disc. The other class of cases consists 
of those in which, though distinct pallor of the disc is obvious on ophthal- 
moscopic examination, there is normal acuity of vision. Though sub- 
sequently amblyopic defects of vision may be met with in such closes, it 
is wonderful for how many years the detection of" such a pvJlor may 
precede defective vision. Indeed, in the absence of alb other signs of 
disseminate sclerosis the true significance of the pallor of the optic discs 
may not be appreciated. 

All these disturbances of vision have been traced to changes in the 
optic nerves and tracts ; no sclerotic or other changes in the retina have 
ever been described in this disease. 

Besides the defects of vision, affections of the ocular muscles occur ; they 
consist either in nystagmus (see art. “Medical Ophthalmology,” a-^oI. vi.), 
or in paralysis of one or more of these muscles. In the type of the disease 
portrayed by Charcot and earlier writers, and regarded until the present 
time as the most common, nystagmus is one of the loading features ; but 
we now know that a very large number of otherwise typical instances of 
disseminate sclerosis occur in which nystagmus forms no part of the 
clinical picture. Nevertheless, this symptom occurs in about half the 
number of cases of the disease, according to Charcot, and in 7(Y to 
80 per cent according to Marie ; while Uhthoft* found it in 68 per 
cent of his cases, and Krafl't-Ebing in 60 per cent of his. The 
nystagmus is usually bilateial, but in rare cases it may bo present 
in one eye only. Most commonly it occurs only Avhcii the eyes are 
moved ; but it is present sometimes apart from any attempts at voluntary 
movement of the eyes, and consists, as a nile, in short horizontal jerks 
to which some vortical or rotatory tendency may be added. It 
becomes intensihed on turning of the eyes to either side, though 
this increase may be more marked Avhon the eyes are turned in one 
direction than in the other. Similarly, attempts at fixation as an 
object is brought nearer to the patient intensifies it ; and, like other 
voluntary movements of the eyes, it may evoke nystagmus when in the 
resting condition of the globes it is not present ; or an upward or down- 
ward movement of the eyes may bring the symptom about, in the latter 
cAie, however, but rarely ; such phenomena we are in the habit of calling 
“nystagmoid” jerks or movements, as opposed to the spontaneous 
nystagmus whfbh requires no such devices to call it forth. ' Nystagmus 
may only occur on turning of the eyes laterally to one side ; or, although 
it may occur when turned in either direction, the movement to one side 
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may evoke » greater ^ d^ree of unsteadiness than movcniont in the 
opposite direction. We must not mistake for the nystagmus of multiple 
•sclerosis the slight nystagmoid jerks on extreme lateral turning of 
the eyes to one side which are commonlv met with, iiaito a|>art from 
ormnic disease of tli8 nervous system, in debilitated states such a^ con- 
valescence from some severe illness ; and in my ex])erionce it is nut 
uncommon to meet* with a similar state of things some years after a 
mvelitis which, at the time its occurrence, gave rise to no symptoms 
otfiOT than those which commonl}* result fiom a tninsverso lesion of the 
middle or lower thoracic coril. 

Thfen again Kunn has descriWd a fonn of nystjignius'iike muscle 
disturbance which ho calls “ h^instellungszittern,^* in which there is no 
nystagmus while thp eyes are pandlcl ; but on trying to fix a distent or 
near obj^t somjB jerks are at once evoked as the eyes at first overshoot 
the point, coming too near together at one moment and the next inomont 
going too far beyond the fixation |)oiiit before finally getting inU) the right 
position. 

Nor shall we mistake the slight jerky tremulousness of the glolws, 
seen on lateral deviation in hysterical etises, for the nystagmus of organic 
<lisease. The functional form of the condition is commonly nssociatcfl 
with a blinking movement of the lids ; this combination is very character- 
istic, and should prevent all chance of crior. 

Ocular paralysis may be actually present when the jmtient comes 
under observation ; or it may form pjirt of^the previous history, and have 
been recovered from ; thus resembling the stete of things met with in 
tabes. Uhthoff found marked pamlysis of ocular muscles in 17 fKsr 
cent of the cases ho examined ; and in half of t|jCHt! tin; character of the 
pa];|ilysis pointed to its nuclear origin. Isolatenl {Kiralysis of the sixth 
nerve was more commonly met with than similar affection of the third. 
The power of conjugate movement of the eyes to one side, or erf con- 
vergence, are most frequently impaired or sometimcK lost. When single 
nerves are involved the sixth is most commonly affectecl on one or Iwth 
sides; less frequently there is progressive paralysis of the thinJ, or 
occasionally the fourth may give evidence of defect. 

The pupils are usivtlly equal ; but sometimes one is larger than 
the other, or such inequality may only ap()car on accommodation. 
Failure of the pupil to react on accommodation is more commonly mot 
with than loss of its reaction to light ; but both conditions are of excep- 
tional occurrence. 

Sensory symptoms . — Although sensory defects arc not so prominent as 
the motor, in reality they are rarely al^serit in some form or other. The 
most common disturbance of this kind is a subjective feeling frf giddiness, 
which may be one of the earliest symptoms of the affection, and in whigh 
it appears to the patient that he and the surrounding objects are both 
going roun^ Such*a state of things may persist for Jong periods, or may 
only occur more or less in paroxysms. Patients so affected often find 
that they remain free fvom giddiness as long as they can keep still ; but 
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that any movement, even such as putting out t]^e arm to reach a book at 
the side of the bed, will bring on an attack, which, however, passes off 
rfter they have remained quiescent for a little while. ' , 

Headache usually occurs in paroxysms; and the pain, though as a rule 
moderate, may be severe, and may be referred to th^ back of the head apd 
down the neck, or to the vertex, or the forehead. Such pain is some- 
times associated with vomiting, and there may be unilateral headache as 
in hemicrania in some cases. c 

Of cutaneous sensory disturbances par8esthcsia3 are the most cbmihon, 
and may affect any part of the body, including the areas of supply of 
sensory cranial nerves ; though the hands and feet are most conimonly 
affected. The mucous membranes may participate in these defects. 
Probably no subjective feeling is more common thap that of nuinbness, 
which, though sometimes associated with objective blunting of sensibility, 
commonly exists without the possibility of detection, ^'eelings of pins 
and noodles, or as if the part had gone to sleep, are common ; and various 
feelings of heat and cold occur. Though such sensations give rise to 
discomfort, this is in no way comparable to the distress which is some- 
times occasioned by cramp-like feelings, which are likened by some 
patients to a slow twisting and pulling asunder of the parts of the limb 
on a rack. The concomitance of the most marked feelings of numbness 
in the same limb with those excruciating paroxysms of cramp-like pains 
gives rise to mixed feelings of the most distressing character. Sometimes 
pain in the spinal column is complained of, and I have a pitient at 
pfesent under observation who suffers severe ptvin in the groin ; walking 
always evokes it, but it disappears after the pitient has rested for a 
short time ; the pain, however, comes on spontaneously from time to 
time quite apirt from movement of the limb. Girdle feeling is i?ire, 
so are the lancinating pains and gastric crises of tabes. 

Objective defects of sensibility arc said to be rare, ^nd true it is, as I 
have said, that with the most pronounced subjective sensations, even of 
numbness, no blunting of sensibility may be detected. It is probable, 
however, that such objective defects of sensibility are oftentimes missed 
as they are so fleeting ; so that, although not present on one examination, 
repeated systematic examinations may prove thrir existence from time 
to time in the course of the disease. It is no uncommon experience to 
And most marked anassthosia and analgesia in some part one day, and to 
find no trace of it on the next; and so on. I have met with slight blunt- 
ing to painful impressions where tactile sensibility appeared to be quite 
normal. All forms of sensibility may be affected, including an inability 
to distinguish heat from cold; and these abnormalities, like the parses thesiie, 
are most commonly found affecting the hands and feet. Permanent 
agsesthesia may occur. Hemiansssthesia is sometimes met with, and may 
be a hysterical manifestation added to the organic disease ; but, on the 
other Imnd, permanent anaesthesia of the kind may depend qn a patch of 
sclerosis in the fillet interrupting the sensory path to the brain on one 
side. Freund found sensibilitj' affected in twenty-one out of thirty- 




DISSEMINATE SCI.EKOSIS 


71 


three cases aKamined ; in fourteen of these the defect ^\*a8 transitory, 
while in the others it \si\s lasting. 

Mu^ular sense may be affected, apart from the existence of cutaneous 
anaesthesia or in conjunction with it ; all notion of the %hcrealK)uts of a 
limb or the position df its component segments toeing lost. DisturlmiiccK 
of this kind were present in twenty-two of Freuiurs crises. 

Superficial reflexis , — Striimpell attaches ini})ortaiice to the fact that 
the abdominal reflexes were j^bsent in 67 per cent of wises of dis* 
seAfhalSb sclerosis ; while out of 185 pei*sons with normal nervous systems 
they were only absent in l.'li per cent. In Probst’s series those reflexes 
were not obtsiincd in 73 per cent of the cases. 

Trophic disturbance .^, — Though such defects are not frequently mot 
with ift multiple sclerosis, some degi*ee of Viiso-motor distiirk'ince is more 
common ^han is generally supposcil. Of ten cas4*s of erythroiiielalgia 
recently recorded by Dr. James Collier in the iMuert of 13th August 1898, 
no fewer than five and {xissibly six of the ])ationts wen* the subjects of 
disseminate sclerosis. Companitively early in the course of the discjise 
(edema of the feet and ankles may l>e met with, which may {M^rsist to a 
slight extent even when the limbs are in the h(»rizoiital position ; or 
they may then disappear and only reappear aftiT these [Nirts have been 
dependent for a tima Swelling of joints may occur, especially the small 
joints of the hands and feet ; aiul bleb-like blisters may occur in the 
skin. There may be abnormal local dei>ression of surface temperature jik 
of a limb, and this may lie attended with sweating. Trophic disturb- 
ances of so severe a character as to Iciid to the danger of bedsores is only 
a part of the final stages of a protracted case in which there is usually 
loss of control over the sphincters ; a condition which has played no uii- 
imjjortant ]iart in bringing tabout this state of affairs. 

The nails may l)ecome brittle and crack ; and the hair is said to fall 
out in some cases. 

Muscular atrSphy^ is one of the trophic defects met with in this 
disease ; but it is only met with in a small group of cases. Such atrophy 
may involve many muscles, but is more commonly limited to certain 
groups, especially the small muscles of the hand. 

Bladder and rectal ^fouhlc.s . — Quito early in the course of multiple 
sclerosis there may be sonic difficulty in passing water ; and, according to 
Oppenheim, the majorijiy of cases present some slight degree of vesical and 
rectal trouble. Any marked interference with these functions is, how- 
ever, rare except late in the course of the disease, when there may be 
complete loss of control over one or lK>th sphincters. When disorders 
occur early they present a markedly remittent character; and there may 
1)6 retention or incontinence of urine without any affection of the anal 
sphincter. ^ 

Sexual disturbances . — Increased excitability of the sexual functions may 
be met with ; but some d^ee of weakness or los«| of sexual power is 
more common, and may occur comparativel3r early in the course of the 
disease. 
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Other orgaris . — The other organs of the body present no evidence of 
disease associated with the condition of the nervous system ; but with 
Patches of sclerosis occuiTing in the medulla it is not surprising that*' 
palpitation and dyspnoea should be noticed. So too the urine sometimes 
Gontiyns sugar, which disorder has also been fAund associated with 
patches of sclerosis in the medulla. 

Cowrse and duration, — P. Marie has distinguished ‘ four modes of 'pro- 
gression in this disease : I, A chronic prc^essive course ; 2. A chronic 
course with sudden intercurrent attacks of disturbance of visibn, ^^2po- 
plectiform seizures, hemiplegia, and the like ; 3. A chronic remitting 
course ; 4. Increasing improvement or apparent cure. 

From what has already been said in describing the manifestations of 
the disease, it will be obvious that the third of these^ modes is thS most 
common ; while, if we exclude the fourth group, which probably does not 
deserve consideration except as part of the third, the leasib common mode 
is that included under his second group. 

Wo have seen how common it is to meet with periods of arrest, or 
even of improvement amounting in some cases perhaps to apparent cure. 
And we have also seen how such remissions are followed, after a variable 
time, by relapses; several such improvements and relapses possibly 
occurring in the course of the same case. That no hard and fast line 
can bo drawn between such cases characteristic of Marie’s third group 
and his fourth is obvious in that although he includes in the fourth group 
only the cases in which there is apparent cure, we have seen abundant 
evidence that, after long periods of arrest, exacerbations occur; and 
probably no case of true multiple sclerosis over ends in recovery. The 
chronic progressive moc},e of Marie’s first group is characteristic of the 
classical type of the disease, and is next in frequency of occurrence to^the 
chronic remitting mode. Charcot has described three stages in the course 
of this chronic progressive mode : the first from the time of onset until 
the spastic paralysis and tremors are established ; the second in which the 
patient is more or less confined to bed, the spastic paralysis has gone on to 
contracture, and all the symptoms of the first stage are further advanced ; 
— this is a stage of the disease which may last for many years, during 
which the nervous symptoms do not progress materially, and the patient’s 
nutrition is well maintained ; the third stage is characterised by general 
nutritional disturbances, loss of appetite, emaciation, and tendency to 
decubitus ; the psychical disturbances are far advanced, the speech defect 
is more marked, the sphincters are paralysed, cystitis sets in, bedsores 
form in neglected cases, and death results from pyaemia. 

Whatever the mode of the disease, this final stage is common to most 
cases of disseminate sclerosis. Some intercurrent affection, however, 
sych as pneumonia, pleurisy, or phthisis, may prove fatal ; in some cases, 
again, death is caused by bulbar paralysis consequent on patches of 
sclerosis locatej^ in this part 

Nothing is more diflScult* than to fix the duration of the disease ; the 
diversity is too great. All that can be said is that the duration is to 
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be reckoned by years ; ajid that, according to Charcot^ whose Htjitement 
has been confirmed by subsequent writers, patients in whom spinal" 
•symptopiB alone are present may live for twenty yenrs or more after the 
first manifestations of the disease. 

I 

Morbid anatomy. — TIsb imtches of sclerosis are iiregularly distributed 
throughout the neiVous system in the most random inaiincr |>ossible : 
there being no part which issiiot liable to be so affected, though some 
parft af)pear to be especially prone to invasion. That the disease is a 
general one, at any rate so far as the central nervous system is conceriiiHl, 
there Can be no question ; and, accordingly, the view formerly hehl that 
a cerebral as distinguished from the spinal form i>f the jiffection cjin be 
recogifised pathologically as well as clinically is no longer tenable. 
Althouglf the clinical nianifestatioiis of the disease may ]H)int to the brain 
or spinal cord fieiiig separately affected, it is liighly improbable that a 
careful examination of the nervous system after death, niacroscopically 
and microscopically, will fail to reveal unequivocal evidences of affection 
of all parts of the central nervous system at least ; whether any 
concomitant affection of the ]>criphcral nervous Kystem be present or 
not. As we have already seen, of the apparently isolated atfeefions of 
a particular region of the nervous system, the spinal form is the more 
frequent ; it is easy to understand therefore how patches of sclorosis in the 
brain, too small to give rise to symptoms, may rca<lily be overlooked even 
after death, unless great care be exercised in the examination of the organs. 
On the other hand, in rare instances where the symptoms ]>oirit to affection 
of the brain alone, little difficulty can be experienced in detecting 
evidences of concomitant affection of the spiimlfCord ; that is, if proper 
opyortuiiity is found for the study of the morbid anatomy of the case. 

Charcot, while recognising a pure spinal form of the affection, 
admitted that injthc cerebral form the possibility of areas of sclcnisis 
being found also in the spinal cord could not be excluded ; and Krb 
believes that a purely cerebral or spinal form of the disease is very 
rare. 

An exception to the rule appears to be forthcoming in a wise of 
disseminate sclerosis, recently published by Probst, in which, with patches 
of sclerosis in the pons and medulla, there cxistecl no such sclerotic areas 
in the spinal cord : there was, however, a systemic degeneration of the 
crossed and direct pyramidal tracts ; the pyramidal fibres, from the 
proximal end of the pons to the lumbar region of the sfdnal cord, l>eirjg 
degenerated. There was also a less pronounced degeneration of the 
poatero-intemal columns, extending from the upper part of the thoracic 
region of the cord to the termination of the tracts in the nucleus of the 
funiculus gracilis on each side. As I have said, although in so far ^ 
the nervous system is concerned the disease is a general one, it appeal^, 
nevertheless to be nfore prone to invade certain regions tha^i others. If, in 
the first place, it appears to aflect the central nervous system, as opposed 
to the peripheral, more commonly and in greater degree, we must 
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remember that even this statement, based, as it is, on past^observations, 
is one which may have to be considerably modinecl in the light of future 
researches ; for the peripheral nervous system in cases of disseminate*’ 
sclerosis has not been examined with anything like the regularity and 
care (hat has been bestowed upon the central nervbus system. 

Most observers have recognised certain zeals of election in the disease. 
According to Sir William Gowers, the centrum ovale of the cerebral 
hemispheres is a frequent seat, whereaa few patches occur in the 
cerebellum. Erb Rnds the floor of the fourth ventricle, the pbns,^lhe 
walls of the lateral ventricles, the white substance of the cerebral 
hemispheres, and the white tracts of the spinal cord, to be the parts 
most commonly afTectod. Striimpell is of opinion that the patches of 
sclerosis occur specially in the white substance of t^o hemispheres, the 
walls of the lateral ventricles, and the corpus callosum ; thaf they are 
somewhat plentiful in the pons; less so in the medulla; but very plentiful 
in the spinal cord, especially in its white substance. My own observa- 
tions are in harmony with those of Striimpell, which, as may bo seen by 
comparison, differ little from those of Erb. The former observer's 
statement, however, that the medulla is usually less affected than the 
pons and spinal cord, does not accord with what I have found in 
the cases that I have examined. I am in a ]K)sition to corroborate 
the statements of those observers, including Sir William Gowers, who 
have found that, as a rule, few patches occur in the cerebellum ; but 
my observations do not accord with those of Obersteiner, who finds 
that patches of sclerosis occur loss commonly in the lumbar region of the 
spinal cord than at higher levels. 

A further point of pim[)ortanco, with regard to the distribution of 
the sclerotic areas, is the degree in which the white matter, is 
affected as compared with the gray. Since the time of Charcot, who 
was of opinion that the patches are rarely found in the cortex of the 
brain or corobellum, most observers have expressed similar views — Sir 
William Gowers believes that the ^latches seldom invade the gray 
matter of the cortex, and that they never appear to begin in it. It is 
very striking, sometimes, to see how strictly limited the patches are to 
the white matter, at any rate as seen macroscopically, abutting on the 
surface gray matter both in the cerebrum and in the cerebellum, without 
actually invading it; but that in other instances. the gray matter of the 
cortex is invaded there can be no question. Dr. £. W. Taylor finds no 
justification for the view that, in respect of the general distribution of 
the disease, there is any seat of election ; he not only finds that the 
gray matter of the cortex of the cerebrum and cerebellum does not 
escape, but also that the patches may begin in the cortical gray matter, 
apd be limited to it. This latter point I have not myself had an 
opportunity of observing ; and, while fully agreeing with Taylor that 
the gray matter of the cerebrum and cerebellum does not escape, my 
observations certainly support the views of those who regara these parts 
as being less commonly affected than the white matter. A curious and 
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interring one on wl^ich others have commented also, is that, in spite 
of this slighter tendency to affection of the surface gray matter of the 
coTObraUhelnispheres, the gray matter of the basal ganglia aniwars to ho 
A lAyounts ssAt for the sclerotic process. • 

, There seems to b^ no rule as rcgiirds the frequency of affection of 
the gray and whito^ matter of the crus, pons, and medulla oblongata ; 
and the view that the ventral aspect of the pons is more coinnionly 
afl^cted^ than the dorsal is «ot supported hy my observations. The 
easel I have examined show an irregular, random distribution in the 
crus, pons, and medulla, with no resjMiot for gray matter as op|Hjsed to 
white , indeed, in so far as these observations go, the gray matter and 
pjossibly more atfectcil than the purely white matter 
of the ventral aspects of these parts of the central nervous system. Kuch- 
wald anci others thought that certain systems in the spinal cord are 
specially prone to participate ; and Bourneville and Om^rard notinl a 
predominance of the patches in the symmetrical columns of the cord. 
However true these statements may be, the fact remains that the most 
varied pictures may be seen in the spinal cord as a result of the distri- 
bution of the sclerotic areas. I have seen a practic^illy complete 
transverse lesion produced by a [>atch of sclerosis ; an exceedingly small 
group of myelinated fibres alone remaining in one part of the [>erij)hcry 
of the transverse section : in other instances an almost accurate hemi- 
section had been similarly produced ; in others but a quailrant of the 
sectional area had been involved, while in others again several patches 
were scattered indiflereiitly through the transverse section. As far then 
as my observations go, they certainly accord with those of others who have 
found the ])atchcs of sclerosis most commonly affecting the white matter 
of the cord ; but the gray matter by no means escjipes, for patches of 
sclerosis may be found not only invading the gray matter, but, in cer- 
tain regions, practically limited to it. 

The degree to w'hich the peripheral nervous system is affected in dis- 
seminate sclerosis is a question that has receivetl compjirativcly scant 
attention ; so that, beyond certain facts in connection with the cranial 
nerves and the spinal nerve-roots, w'c have very little definite in forma- 
tion to guide us. Xe«'ialy all authors have noted affectirin of some of the 
cranial nerves. Bourneville and Guerard, while citing the obAcrvations 
of Cniveilhier, Skoda, Vulpiari, Lionville, and Ordenstein — who found 
patches of sclerosis in the hypoglossal, vagus, glosso-pharyngeal, optic, 
olfactory, and oculo- motor nerves — believed that the cranial nerves 
generally escape. Jolly also found the cranial nerves unaffected ; while 
Charcot was of opinion that the optic, olfactory, and fifth cranial nerves 
alone are affected. E. W. Taylor found partici^Mition of all the 
cranial nerves (with the exception of the olfactory, which was not ejp- 
amined) in two of his cases ; either the nuclei, the central portion of the 
nerve from ^he nucleus to the surface of the pons or m^ulla, or some 
part of its peripheral course being diseaseef. In a third case he found 
the degeneration not so pronounced ; but the roots or nuclei of most of 



76 


SYSTEM OF MEDICINE 


the nerves were affected. Claus found the third, fourth, fifth, and 
twelfth cranial nerves most affected ; the seventh and eighth but slightly 
so, while the olfactory and optic nerves were free from change. ^Similaiv*' 
escape of the olfactory and optic nerves, which are usually regarded as 
favourite seats of the morbid process, has been hoted by Probst, who 
found the facial, vagus, hypoglossal, and motor part of the fifth cranial 
nerves affected. * 

Uhthoff, who has made a careful study of the optic nerves in dis- 
seminate sclerosis, finds that some of the patches met with in theifi ^&re 
indistin^ishable from those of a tabetic atrophy ; otherwise the 
process is of an interstitial neuritic character. In all the causes ex- 
amined by E. W. Taylor the optic chiasma was the seat of patches of 
sclerosis ; and in two of them so pronounced was the chan^ that 
scarcely any myelinated fibres were to be seen. Of two wdil-marked 
cases of disseminate sclerosis, which I have examined comparatively 
recently, the optic chiasma of one, while presenting patches of sclerosis, 
had much of its structure preserved ; yet the optic tracts behind 
and the nerves in front were much more extensively destroyed : in the 
second case the chiasma and tracts were intact, and the peripheral 
portion of each nerve for a short distance behind the globe was affected ; 
although a portion of the nerve next to the normal part contained no 
myelinated fibres, a few such fibres were to be seen in the portion of 
the nerve immediately behind the globe. 

Charcot, Erb, E. W. Taylor, Probst, and others have noticed that 
spinal nei've-roots^ both motor and sensory, may be attacked ; and 
Taylor in his cases found also an extensive degeneration of the nerves 
of the cauda equina; byt, so far as I have been able to discover, neither 
this observer nor any other has made any systematic examination of the 
peripheral system of spinal nerves. My own observations in this 
direction have been too few and too fragmentary to be of sufficient value 
for publication at present. ' 

The appearance of the islets of sclerosis is very characteristic, and, it 
appears to me, quite unlike that of any other morbid process met with 
in the nervous system. The patches are of a warm gray coloiu*, or of a 
brownish or reddish gray ; they are both darker and more translucent 
than the gray matter of the cerebral cortex. Sometimes they have 
quite a gelatinous appearance, and are more or less of this consistence 
on palpation, being distinctly soft; in other instances the patches, 
though somewhat glistening, are firm in consistence. The sclerotic 
areas are irregular in outline, and to the naked eye appear sharply de- 
limited from the adjacent healthy nervous tissue ; they vary in size 
from areas a few millimetres in diameter to others whose diameter may 
b^ measured in centimetres rather than millimetres. When seen on the 
external surface of some part of the central nervous system, such as the 
pons, they may be on a level with the surrounding tissue^ or may be 
slightly more prominent ; while as seen on cut section of some part they 
are usually on the same level as the immediate •surrounding tissues, or 
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are, it may be* slightly depressed below that level. They are to be seen 
.both on thft external surface of the spinal cord and on section, and are 
usually ^eater in vertical than in transverse extent. 

The microscopical etaminailon of affected jKirts of the central nervous 
syrtem nmy quite corroborate the impression gained on macroscopic 
examination in regfsrd to the dchnite limitation of the atfeoted areas 
from the surrounding health}^ tissues. Charcot was of opinion that an 
into^piediate zone of slighter atfection separates the healthy from the 
diseased parts ; and, although this is true in the case of some of the 
patches, my observations quite accord with those of E. \V. Taylor, who 
found, in the case of other patches, an abrupt transition froni diseased 
to heajthy tissue, without inter|)osition of any zones of intermediate 
degrees. have seert an area in which all the fibres were deprived of their 
myelin sheaths lying next to an area whose fibres had all their niyolin 
sheaths preserved ; the change from healthy to diseased tissue Iwing 
quite abrupt. In my experience, even in the majority of instances 
where an intermediate zone exists, the transition from normal to ab- 
normal, in the sense of complete absence of myelinated fibres, is very 
rapid. There is, however, this difference to be noted, that it is much 
more common to meet with abrupt delimitation in regard to the lateral 
limits of the patches when they aflcct long tracts of parallel fibres ; 
whereas there is, as a rule, a much more gradual transition from the 
normal to profound alteration in so far as the ends of such areas of 
sclerosis are concerned. Thus in the spinal cord if a longitudinal 
section bo made, and an area of sclerosis found situated in a tract of 
parallel fibres, the non-myolinated fibres at the periphery of such an 
area may be seen lying side by sulo with nornfally myelinated fibres ; 
whdl-eas the upper and lower limits of the sclerosed areji may show no 
such abrupt limitation, the fibres showing various intermediate stages of 
degeneration bet\#een the point whore they are devoid of their myelin 
sheaths and that where their myelin sheaths are i>erfectly intact. 

There is one point at least with regard to the histological changes 
met with in disseminate sclerosis on which there is unanimity of opinion 
among observers : all are agreed that the nerve-fibres in the affected 
areas are deprived of Aieir myelin sheaths. It is a striking fact that 
while sections prepared by the Weigert-Pal methcal show this complete 
absence of myelin sheath which, normally, takes on the hsematoxylin 
stain, sections prepared by the Marchi method show but little evidence 
at the margins of the affected areas of the process of destruction going 
on in the myelin sheaths, such as might reasonably bo anticipated if the 
process be progressive, even though chronic. So chronic and slow in 
progress is the disease in some instances that the absence of such evi- 
dence is not surprising ; but I have met with one instance at least !h 
which the clinical manifestations of the disease had been in existence for 
a period sufficiently short to warrant the expectation that this evidence 
of destruction of myelin would be found, yet there was singularly little 
confirmation of the conjecture. 
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Where transition stages of the destructivec process are^met with, the 
oerve-fibres, instead of being completely denuded of t^eir myelin > 
slieaths, present various degrees of alteration of the same j th6 sheath 
may be swollAi more or less uniformly, or in ^n irregular manner j 
knolA)y swellings of it may alone remain attached to the axis-cylinders 
in parts ; or there may be no evidences ol acute destruction of the 
myelin sheath, but rather an atrophy of it, a narrow ring only of 
myelin remaining around the axis-cylindA*. Here and there graf'v.lar 
cells and corpora amylacea may sometimes be seen. 

The degree of resistance which the axis - cylinders offer ,to the 
destructive process is a curious feature of the disease. This has been 
insisted on by the different writers who have dealt with the subjeat from 
the time of Charcot to the present day. Areas 4n which (here is a 
complete absence of myelinated fibres may, nevertheless^ be occupied by 
naked axis-cylinders, apparently unaltered in character. This does not 
always obtain, however; for the axis-cylinders, though capable of re- 
sisting the destructive process, may in the end succumb like the other 
parts of the nerve elements. Popoff has recently expressed the view, 
and brought forward evidence to support his contention, that there is not 
in reality this supposed escape of the axis-cylinders in the destructive 
process of the nerve elements ; but that, having been destroyed, they 
are capable of regeneration, and that it is to this capacity that the naked 
axis-cylinders owe their presence. One of the facts on which Popoff 
places most reliance is that, according to him, the ends of many of the 
axis-cylinders may be seen to be composed of a bunch of fibrils, just as 
is seen in the process of regeneration of peripheral nerves ; but as yet 
this description stands^ninconfirmed by other observers ; there has been 
nothing in the appearances in the cases I have examined to lead me 
to any such conclusion. Weigert, whose observations are based on his 
selective neuroglia stain, concludes that Popoffs supposed regenerated 
axis-cylinders are neuroglia fibrils. 

The preservation of the axis-cylinders, in great degree at any rate, 
in disseminate sclerosis leads us next to consider what is perhaps the 
most extraordinary feature of the disease, certainly the most difficult 
of explanation; namely, that it is exceedingly'*rare to meet with any 
evidences of secondary degeneration of the nerve elements ; and that 
when any such evidences are found, they are limited, as a rule, to a very 
small extent in the immediate neighbourhood of a sclerotic area. On 
examining, for instance, some of the affected parts of the spinal cord in 
which the morbid process has invaded one or other of the long systemic 
tracts, it seems incredible that no secondary degeneration of the fibres 
of the tract is to be found in regions remote from the sclerosed area ; 
navertheless, such is the case. The most reasonable explanation that 
has been offered for this absence of secondary degeneration of the nerve 
elements in disseminate sclerosis is that first sugges£^ by Srjhultze, who 
attributed it to the preservation of the axis-cylinders, supposing that 
secondary degeneration only results when these ftre destroyed. Reason- 
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able as this explanatioi^ is, it is not altogether satisfactory ; for most 
, observers are agreed that in the later stages of the morbid process 
•destructfon of the axis-cylinders does result ; and this, it may bo, in no 
mean proportion : ycj even in such cases no secondary d^cnoration may 
be»forthcoming. To explain this di8crc|iancy, it has been urged th/lt the 
destruction of the a^is-cylTnders docs not take place in sufficient number 
to allow of the secondary degeneration being recognised — an argument 
wlii^h, ^while possibly justilted where observations are luised <>n the 
Weigert-Pal method of staining, cannot be regarded as satisfactory in so 
far as^ the Marchi method is concerned ; for by the latter method 
isolated degenerated fibres can bo picked out, and the presence uf a 
collection of them is not re(|uircd fc)r the detection of the degeneration. 
Popoffs Jiypothcsisi with regard to regeneration of the axis-cylinders 
does not help us; as before regenerating they must be destrov^Ml, and 
with their destruction we ought to find evidence of secondary (iegenera- 
tioii, whether they are subsec[iicntly renewed or not. N et there are verv 
few recorded cases in which secondary degeneration has been estjihlishexl 
.with certainty. Among those who have observc.d such degeneration 
are Jolly, Werdning, Babinsky, Retllich, and lb»ssolinio ; but in cases 
of the kind the secoinlary degeneration has usually been traced but a 
very short distance from the sclerosed area. Schultze has recorded an 
instance in which a tract degeneration was established with probability 
in a case complicated by [laralytic dementia. So Buss, too, found 
descending degeneration through the whole lumbar cord, and an ascend- 
ing degeneration of GoU's coliiinn and the direct cerebellar tract from 
the level of the eighth cervical nerve-roots to the medulla oblongata ; 
but such a state of things must be exceptionally rare. The case re- 
corded by Probst, and already refcrreil to, is remarkable in that, Avith 
areas of sclerosis in the pons and medulla ami none in the spinal 
cord, there was •not only degeneration of the ]»yraiiiidal tnicts, hut 
also of the {lostero-interiial columns in the iipi>er part of the cord. 
Another notable feature in the case is that, in spite of other tracts in 
the pons and medulla being as much or even more afFected than the 
pyramids, these fibres alone showed signs of secondary dcgeiieratioii. 
This case, however, ^ems open to the iriterju'ctatioii that two in- 
dependent diseases existed in the wime jxitient ; though Probst considers 
this not to be the case, and has ad<luccd what he considers adequate 
proof in support of his contention. Most observers have found cither 
no secondary degeneration at all, or degeneration limited to a very short 
distance from the sclerotic areas. I have seen sclerosis so situated in 
system tracts as to be mistaken for a tract degeneration by those not 
sufficiently familiar with such appearances to be able to judge of their 
real significance ; so that only the results of cx|3erience<l observers can 
be relied on with any degree of confidence in this matter. 

Like the axis-cylinder, that portion of ^he neuron u4iich comprises 
the cell is also unaffected till late in the course of the disease. Most 
authors state that sucH late affection of the ganglion cells does take 
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place ; but Koppen, RosBolimo, and others# have found these cells 
normal. It is surprising how much sclerosis may be found, in the im- 
mediate neighbourhood of such cells without the cell itself showing 
changes ; even Vhen examined by more recent ajrid delicate methods, 
Buch%8 that introduced by Nissl, and various^ modified since. On the 
other hand, that the cells are destroyed when the sclerosis is most in- 
tense in the gray matter appears to me beyond question. Charcot 
and Bourneville, and Ou<^rard, all descriljbd a yellow degeneratio^nof 
the cells \ Sir William Gowers speaks of them as undergoing atrophy in 
the neighbourhood of sclerotic tissue ; and Obersteiner considers ^at all 
the changes met with in the cells in myelitis may be present in this 
condition. Formanii, Schuster, and Bielschowsky have also noted cell 
changes. * 

E. W. Taylor, while fully recognising that pigmentation of cells 
may have no pathological significance, more especially in old persons, is 
of opinion that, taking into consideration the age of his patients 
and the degree of pigmentation met with in two of the most advanced 
cases, the condition must in them be regarded as pathological. 
But for the preface to Taylor’s observations, one would take any 
such results with considerable scepticism ; as pronounced pigmentation 
of ganglion cells may be met with where they clearly have no patho- 
logical significance. The necessity for caution is further suggested by 
the fact that neither the axons nor dendrons of such cells showed any 
evidences of degenerative changes in his cases. Apart from this wide- 
spread change in the cells, however, Taylor states that he met with cells 
without nuclei in various stages of degeneration ; and that, while the 
nerve-cells of the nucM of the cranial nerves were mostly fully pre- 
served, he established with certainty a diminution in the number of 
cells in the oculo-motor nucleus, especially on one side. In one case he 
found that the cells were preserved in areas of the cerebral cortex where 
sclerosis was present, but that where the sclerosis was very advanced 
distinct atrophy with diminution in the number of cells appeared. In his 
third case, in which the sclerotic process was not so advanced, no distinct 
cell changes were found, with the exception of a group of ventral horn 
cells in the cervical region of the spinal cord. Taylor, therefore, concludes 
that degeneration of the ganglion cells occurs, but only in an advanced 
stage of the process ; for a long time they remain intact, and for the most 
part functioning, a fact that explains well why in disseminate sclerosis 
muscular atrophy and the reaction of degeneration are rare phenomena. 
In Probst’s case the cells of the hypoglossal, vagus, facial, and trigeminal 
nuclei were affected by sclerotic patches, which compressed their destruc- 
tion ; while, in the absence of any sclerotic areas in the spinal cord, such 
ehanges as were seen in the ventral horn cells were regarded as com- 
parable with the changes which are met with in these cells secondarily 
to cerebral lestens. 

Marked increase of the iiUerstUial tissue has been described by nearly 
all observers as forming part of the anatomical picture. A case recorded 
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by Reinhold fraa quite exceptional in this respect, in that- there was 
^extensive duappearance or the nerve-sheaths and axis-cylinders without 
mcrease^of the glia tissue, except in the centre of the patches where 
there was slight hy^yjlasia. As a rule there is markM proliferation 
of ^he interstitial tissue, the dense mass of fibrils l>eiiig arranged longi- 
tudinally where the patches occur in association with any of the long 
tracts of the central nervous system ; many small glia cells are also 
seqi^^ forming a feltwork otf interlacing fibrils when some |)art of 
the gray matter is affected. In the latter case, instejid of the fibrils 
being arranged parallel to the nerve -fibres, they spreiul out in all 
directidhs from a centre where the tissue is most dense ; and they may 
be se^ insinuating themselves between the nerve elements at the 
periphery^of the patches where the fibrillary meshwork is loss dense ; 
this change bei;ig accom])anicd by the presence of innumerable glia 
cells. Sometimes patches of increase of interstitial tissue are to be soon 
on the surface, and the pia may be adherent in such places ; but thore 
is nothing in such findings to support a view, formerly held, that the 
whole morbid process in this disease origiiiatos in the pia. The majority 
of the patches of sclerosis have no connection whatever with the pia, 
and can in no sense be regarded as depending on any morbid process 
engendered in this membrane. Moreover, the slight changes which 
may sometimes be seen in the pia connected with a patch of surface 
sclerosis are clearly secondary to the change in the cord, or other part of 
the nervous system concerned. A{)art from such areas, the pia shows 
no evidence of any alteration in structure. Some observers have 
described a round cell proliferation as the earliest stage of the inter- 
stitial hyperplasia, such cells being described a% es])ecially plentiful in 
the .neighbourhood of blood-vessels. Uindficisch, Leubuschor, Leyden, 
and Chvostek noted proliferation of the cells in the neuroglia. Chvostek 
and Ribbert held J;hat the leucocytes wander out of the vessels and then 
become changed into fixed cells. Fiirstor also held that wandering 
leucocytes might become transformed into glia colls ; so that originally 
wandering leucocytes were supposed to become fixed cells of connective 
tissue type, which subsequently develop into fibrils. In the morbid 
patches it is difficult to be certain how far glia fibres and glia cells are 
related to each other ; in all probability, however, glia fibres spring from 
the cells. The precise appearances met with de{>cnd on the ages of the 
patches : thus in early patches little fibrillary structure is to be made 
out, the very fine fibre network being scarcely visible, and the chief 
change being a cell increase ; in older patches the glia cells are more 
separated from each other, and the network of fibres is better seen. 
The oldest patches may have quite a homogeneous appearance ; and in 
such patches Probst found, in addition to the small glia cells, larggr 
spider cells (14 to 20 /a) with large nuclei ; their processes forming a 
Imatiful m^hwork,*the interspaces of whicl| were homogqpeous, with no 
ground substance to be seen ; this description has been corroborated by 
Frommann, Hiiber, anci Bedlich. 
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While ehanges occur in connection with^Ac blood-vesMs in a certain 
jproportion- of cases of disseminate sclerosis, such changes are not met^ 
with invariably ; some cases show no departure from the normal in 
this respect, ^he vessel walls may be thickened to a variable degree ; 
in some cases the increase in thickness is sligtit, while in otheri^, it 
is pronounced ; but nuclear proliferation is uSUally slight. Moreover, the 
vessels are sometimes engorged, and a marked increase of the number 
of the' smaller vessels may be seen, especially of the capillaries. ^ In wch 
cases white blood cells may escape from the vessels into the surrounding 
tissues, or small extravasations of blood are visible. The perivascular 
spaces are widened in many cases in which vascular changes are m'et with. 

Bindfieisch first described affection of the vessels in disseminate ' 
sclerosis, and a great many observers have sinpe met with similar 
changes; but others, among whom may be mentionec^ Leyden, Jolly, 
Buchwald, Hiiber, and E. W. Taylor, have been unable to find any 
alteration in the vessels. In a case recorded by Probst, though there 
were no changes in the vessel walls, there was engorgement of the capil- 
laries and increase of them in places, with widening of the perivascular 
space — conditions which have also been described by Leo, Kelp, Buchwald, 
Putzar, and others. Charcot, Ou^rard, and Frommann are among those 
who have found vascular changes in disseminate sclerosis ; and, in addition 
to the more commonly described changes, they met with narrowing of the 
vessels, Ribbert, another author who has described changes in the vessels, 
found thrombus formations. Most observers have described thickening 
of the vessel walls, widening of the perivascular lymph space with a 
large number of leucocytes, and increase of nuclei of the vessel walls. 

Pathology. — Leaving out of consideration those points in the patho- 
geny of the disease already sufficiently dealt with in discussing its causes, 
we have still to consider the origin of the morbid process. Various views 
have been advanced on this subject, and cogent argumej^its have been used 
in support of this or that hypothesis. The first questions are whether 
the morbid process is one which affects the nerve elements primarily, or 
whether the interstitial tissue suffers first ? The explanation commonly 
accepted is that the process is primarily interstitial, consisting in a chronic 
inflammation; and that the myelin sheaths of the neurons suffer secondarily 
— a view that has been supported by Charcot, Erb, Gowers, Leyden, 
Wernicke, and others. Leyden has gone even farther in this direction, 
and has determined that a multiple sclerosis may be evolved from an 
acute myelitis; moreover, in their article in Nothnagel’s System of Medicine^ 
this observer and Goldscheider have treated disseminate sclerosis as a 
form of chronic myelitis. Bikeles also classes this disease as a myelitis. 

The opposite view, which regards the disease as a primary affection 
qf the myelin sheaths of the neurons vrith secondary hyperplasia of the 
interstitial tissues, owes its origin to Adamkiewicz, whose conclusions 
were based oi^the results of a safranin stain which* is Bup{v)sed to have 
a specific colour reaction for healthy and diseased myelin ; but as the 
method is untrustworthy, the arguments based upon it are frail. A 
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case, recorded ty Reinhold, and already cited, may be interpreted on 
tbe lines of Adamkiewicz’s view. The anatomical changes were quite 
unusual; ks has already been said, in the presence of extensive dis- 
appearance of the myeUn sheaths and axis-cylinders ther^ was little or 
no iifcrease of the glia tissue : and Reinhold regarded the case iia an eifrly 
one of an ischaemic or .toxic degeneration, with much loss of aif inflamma- 
tory character. Hiiber supports the view that the nerve elements sufler 
prinmi^y^and that the sclerolis is secondary to the afTection of the 
parenchyma. He considers that there is a simple degenerative destruc- 
tion of (he myelin sheath or of the whole nerve -fibre, and that the 
process is not inflammatory as we are accustomed to see inflammation in 
acute mfrelitis. Redlich holds similar views. Both of these observers 
could deteql^ fresh paUches where there was disappearance of the nerve- 
fibres in great masses without change anywhere in neighbouring inter- 
stitial tissue. Huber’s view has much to recommenil it ; moreover, a 
point which has oftentimes been suggested to me by a study of the 
morbid anatomy of this disease has not escape<l his attention also ; 
namely, that an interstitial proliferation, originated by a paren- 
chymatous degeneration, may spread beyond the limits of the 
nerve elements primarily diseased, and may thus lead to secondary 
destruction of the nerve elements of contiguous parts. In this way the 
fact may possibly be explained that in the outlying districts of a patch 
of sclerosis the interstitial tissue change is often obviously in advance of 
the destructive process in the nerve elements. This may bo seen more 
especially where the gray matter is invaded in any region ; for under 
such circumstances, as has already been said, the interstitial tissue may 
bo seen insinuating itself between nerve-coils whei^in hitherto there had 
been no evidence of any deleterious effects on these parts of the neurons. 
The importance of giving due consideration to this [K>sBibility will be 
obvious when it is nmembered that this very fact, that in the peripheral 
zones of sclerotic areas the interstitial process may oftentimes be seen 
much in advance of any destruction of the nerve elements, has been 
adduced as strong evidence that the whole morbid process is primarily 
interstitial ; whereas, in reality, the process may be primarily parenchy- 
matous, giving rise to prefliferation of the interstitial tissue secondarily, 
while the hyperplasia thus started may in its turn lead to destruction 
of other nerve elements. According to this view, some of the nerve 
elements suffer primarily, while others suffer secondarily to an inter- 
stitial tissue proliferation originated by the primary degenerative changes 
in the one set of nerve elements. 

The view that the morbid jMrocess is primarily parenchymatous 
accords well with the growing belief that the disease is toxic in origin ; 
for the effects of toxins on the nervous system are as a rule first mani- 
fested on some part of the neuron i^lf, whose destruction leads to 
eecondary proKferation changes in the interstitial tissues. 

Another view held by some is that the proceu is primarily vascular, 
and that the vessel changes lead secondarily to the other morbid con- 
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ditionB. This interpretation of the morbid picture was that adopted 
hy Bindfleisch as long ago as 1863; and it has since .found favour 
with different observers, including Bibbert, Buss, Williamson* Fiirstner, 
Goldscheiderf P: Marie, Hess, and Bartsch. An argument which has 
brtn advanced in support of this hypothesis — namely, that a vessel with 
altered wtflls, and it may be even obliterated lumen, may be seen in the 
centre of the sclerotic patches — does not hold good in many cases, for 
patches may often be seen which are*'in no way related to F^sels. 
Further than this, while vessel changes are met with in a considerable 
proportion of cases of disseminate sclerosis, there are cases of the disease 
on record, otherwise typical, in which the vessels have shown no morbid 
change. Moreover, when vessel changes are present the nost pro- 
nounced alterations may be seen in parts of the Central nenr/ous system 
quite free from any other morbid change, while well-marked degenerated 
areas may be in no way related to vessels. There is much then to suggest 
that the vessels may be affected by, say, some toxin to which the other 
morbid changes met with in the disease are due ; but that the vascular 
change can in no sense be regarded as the starting-point of all the anatom- 
ical changes, though of some of them it may be. 

A further hypothesis to be considered is that of Striimpell, who, 
as a result of two observations in which he met with a combination 
of hydromyelia, central gliosis, and multiple sclerosis, suggests that 
possibly disseminate sclerosis is not a disease of exogenous origin at all, 
but one truly endogenous; and again, that it is a multiple gliosis 
depending on congenital influences, such as are operative in the case of 
multiple neuroma, fibroma, lipoma, and the like. In support of his 
contention he pointtf' to the fact that nearly all nervous diseases of 
exogenous origin are characterised by early affection of the neriTe-cells 
and axis-cylinders, multiple sclerosis, being the only exception. Ho 
further points out that if the disease begins in the ^ia, without primary 
affection of the neurons, it is easier to understand why the myelin sheath 
suffers alone, and why the axis-cylinder may be so long preserved. 
Then again, the fact that the disease usually manifests itself in young 
persons, and that its first manifestations may be traced even to child- 
hood, is regarded as significant in this connecflon. Striimpell also points 
out that a disease may be thus endogenous, and yet the impetus to the 
disturbance may be the result of some exogenous influence ; such as an 
acute disease or a trauma. 

A careful review of the subject makes it clear that in the present 
state of our knowledge the origin of the disease cannot be definitely 
decided. The most "prominent feature in the morbid picture appears 
in most cases to be the neuroglia proliferation; but whether this be 
primary, or secondary to a parenchymatous degeneration of the nerve 
elements, must necessarily be largely a matter of^ surmise until a grea^r 
number of Cases have been studied histologically in the e&rliest stages of 
the disease. With regard to the vessels, however, the occasional changes in 
them can only be regarded, at most, as contingent elements in the disease. 
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Dlagnosls.-^Ea8y as is the diagnosis of disseminate sclerosis when 
* its clinical manifestations arc those which characterised the graphic picture 
of 4.he^ diseaM*drawn by Charcot in his classical account of it, nevertheless 
the diagnosis is a matter of extreme difliculty in many aberrant cases 
of t^p affection, a various group which, as we have already seen, is ewcn 
larger than that of the so-callud typical cases. 

Hysteria ^ — Of all conditions of the nervous system none is more 
likelj^ to be confounded with disseminate sclerosis than hysteria. Dr. 
Buzzaifl’s statement — that disseminate sclci’osis in its earlier stages is of 
all organic diseases that most commonly mistaken for hysteria — has every 
justificatibn. The combination of symptoms unconiiecterl with any one 
..system and independent of anatomical distribution, in conjunction with 
the rapia variations apd changes of the manifestations of the disease, 
make it eas^ for the two conditions to bo confused. Both arc mot w'ith 
most commonly in early adult life, and both may appear to depend on 
some mental shock, either alone or combined wdth some physical injury, per- 
haps of the most trivial character. Scanning speech and intention tremor 
may both be met Avith in hysteria ; and it has been sjiid that nystagmus 
also may occur in this affection. The latter statement is, however, 
probably erroneous j for in an extensive inquiry into the flistinguishing 
features which characterise these tAvo diseases, Souqiics never found this 
symptom present in hysteria. To a form of jerky unsteadiness of the 
globes, commonly associated with blinking of the lids Ai^hich may occur 
in hysteria, I have already alluded. 

Our difficulties in diagnosis are intensified, as wo have seen, by* the 
frequency with which hysterical manifestations supervene upon the organic 
basis ; in such amount, it may be, as effectually to obscure the underlying 
structural defect and make errors in diagnosis of common occurrence. 

On what points then are we to rely for a diagnosis between two 
conditions so easily confounded? Of primary importance, if present, is 
the detection on ojmthalmoscopic examination of changes in the optic 
nerves ; or, failing this, of a certain character of defect of vision. In 
lK>th diseases disturbances of Arision occur, but in hysteria no structural 
changes exist in the optic nerves. Next in order of importance is the 
detection of distinct nystagmus, which, as we have already seen, probably 
never occurs in hysteria ; and, when present in disseminate sclerosis, is 
A symptom of great diagnostic value. Loss of control over the sphincters 
^may occur early, and thus aid our diagnosis ; though more commonly they 
are affected late in the course of the disease, after other symptoms charac- 
teristic of the organic affection have manifested themselves, and diagnosis 
is no longer in doubt. Another phenomenon which* may occur early, and 
thus help us in diagnosing the organic affection, is the abolition of one or 
both knee-jerks, — a state of things which is, however, comparatively rare, i 

The well-known stigmata of hysteria, when present, though leaving 
no room for c^ubt thftt there is this functiqpal element in the case, 
unhappily do not aid us in determining whether the functional manifesta- 
tions have an organic substratum. Smilarly, the influence of suggestion 
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in modifying or clearing up the eymptoms does not materially alter the 
4>ontiou of doubt in which we may find ourseVes. 

Primary lateral sclerosis. — As the earliest manifestations of dis- 
seminate Bclet'oeis may be a spastic paraplegia, without any evidence 
of affection of the superior extremities or territones presided over by the 
(SNuaial nerves, it is obvious that in any cascf of the kind it may be quite 
impossible to say at the outset whether the paraplegia is the initial 
symptom of a disseminate disease ; whether it - is due to a^ primary 
sclerosis of the pyramidal tracts, or to some myelitic process limited to 
the spinal cord. It is only by carefully watching the progress of such 
cases that a correct opinion can be formed, and it is all-importafit in this 
connection to keep a careful watch on the optic nerves. Little less 
important is the detection of central scotoma, peppheral contraction of 
the visual fields, distinct nystagmus, or intention tremor ; all of which 
naturally point to disseminate sclerosis. A word of warning, is, however, 
necessary in regard to nystagmus and intention tremor. I have had 
several opportunities of seeing cases of spastic paraplegia, presumably 
the result of myelitis limited to some part of the caudal half of the 
spinal cord, several years after they first came under my observation, *in 
which slight nystagmoid movements, slight intention tremor, and 
increased activity of the arm -jerks were detected, symptoms which 
were not present when the patients were first seen. Opportunities 
of verifying the diagnosis in these cases have not occurred, but a careful 
examination of the clinical facts appear to me to justify the assumption 
thatf they are not instances of disseminate sclerosis. Why such late 
symptoms should arise in connection with a lesion of the caudal half of the 
cord cannot be discussed here ; but such slight tendencies to nystagmoid 
movements and intention tremors occur in debilitated conditions ; and in 
some instances, in which I have observed these late symptoms, the 
patients had been attacked by influenza after thc^, occurrence of the 
paraplegia. 

Ataxic paraplegia . — In this group may be included the combined 
degenerations of the spinal cord which occur in association with anssmia, 
marasmus, and the like; and much of what has been said in connection with 
spastic paraplegia is obviously no less applicable to these affections, in 
which also a provisional diagnosis is all that can be made in the early 
sti^gea In .some of those exceptional cases of disseminate sclerosis, in 
which throughout the clinical course the manifestations are those of a 
spinal affection without any evidence of invasion of the brain, the symptoms 
may so closely* resemble those of ataxic paraplegia as to make a diagnosis 
impossible. The tendency in some of these cases to improve for a time, and 
then to relapse, may increase the diflSoulty of diagnosis ; but these ameliora- 
tions do not occur so frequently, nor are they, as a i^e, nearly so great 
as in the case of disseminate sderosis. An instance in which a peculiar 
form of paraplegia associated with anssmia, and supposed be due to the 
cord changes met with in this affection, has recently come under my observa-. 
tion, where examination of the spinal cord revealed unmistakable evidence 
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of dissemiiiA^ aclerosifl. Jn this case up to the end there was none of 
^the characteristic symptoms of the disseminate disease to aid diafi^nosig. 

UereiiU^ ataxia , — Inasmuch as we have seen that multiple sclerosis 
may occur in quite yo^g children, it is sometimes difficult to distinguish 
betiveen this condition and Friedreich’s ataxy. A few instances 4iave 
been recorded in wlych mdre than one member of the same family has 
been the subject of disseminate sclerosis ; but this affection cannot bo said 
to lip^a ^mily disease, so that*the occurrence of symptoms in more than 
one member of the same family is a diagnostic i)oint of importance. Of 
further value in diagnosis is the absence of knee-jerks and the detection 
of any fiodily deformity such as lateral curvature, imjs chvus, and the like. 

Evgn more difficult to discriminate may l)e the form of cerel)ellar 
heredo-ataxia, which J^egiiis between the ages of twenty and thirty years. 
In both affections there may be mental deficiency, optic atrophy, failure 
of pupil reaction, paralysis of ocular muscles, nystagmus, intention tremors 
of the superior extremities, a titubating gai^ anci increase of myotatic 
irritability. As in Friedreich’s ataxy, chief reliance has to lie place<l on 
the discovery of evidence of affection of other meml)ers of the family as 
an aid to the diagnosis of the hereditary affection. It must not be sup- 
posed, however, that the occurrence of the affection only in one member 
of a family necessarily negatives the diagnosis of the hereditary affection, 
as other children may become affected siibscfiuently. We ought especially 
to be on our guard if the oldest child of a family happen to be the one 
affected. 

Pseu4lo-scle7V8Vi . — Westphal described two cases in which there was 
the clinical picture of disseminate sclerosis during life, but no changes 
were found after death to account for the coaidition. I^ydcn and 
Ijanger have also met with this condition of things. The exact nature 
of these cases is doubtful, and they are far too rare to be of much 
importance. Thejk nnay depend on some form of intoxication acting on 
the neurons with sufficient intensity to derange function without loading 
to structural change. On the other hand, it may be that with cruder 
methods of examination structural changes were overlooked which would 
have been detected by modem methods of examination. For this subject 
the reader is referred to a subsection on p. 92. 

Tabes , — ^The class of case of this affection likely to be confounded with 
disseminate sclerosis is that in which motor weakness preponderates and 
ataxy is slight. Failure of the pupil to respond to light is rare in 
disseminate sclerosis, and, if present, would be probably^ assodated ivith 
other evidences of implication of the brain by the disease ; whereas in 
tabes it may be the only indication of the kind. Moreover, cases of 
disseminate sclerosis in which the knee-jerks are abolished are not 
common, and, when met with, muscular atrophy in the inferior extremities 
is not as a rule long delayed, as the sclerotic patch in the lumbar cord 
occasionB destruction Tif the anterior horn cells. Besides Ais, the knee- 
jerks may be absent for a time and then return ; while in tabes, after 
being really abolished, they do not return except where degeneration of 
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^6 pyramidal tract has subsequently occurred, ^ as in a cas% recorded by 
firs. Hughlings Jackson and James Taylor. 

Amyotrophic lateral sdefi'osis, — Whether the manifestations be limited 
to the spinal &rd, or involve the bulb, the quesjiion of diagnosis from 
dissoninate sclerosis in which atrophy of muscles is present may arise. 
The distinguishing feature is that in disseminatb sclerqsis paralysis precedes 
muscular atrophy, while in amyotrophic lateral sclerosis atrophy precedes 
paralysis, and the latter is proportional to ^he degree of atrophy.^ ^ 

Syrtngamyelia, — The class of case of disseminate sclerosis last con- 
sidered may similarly suggest syringomyelia, the more so as nystagmus 
may exist in both diseases \ but the trophic disturbances of the sfan, and 
perhaps of the joints, preservation of tactile sensibility with abolitiop of the ' 
power of perception of painful and thermal impressions, together with' the 
presence of lateral curvature, do not, as a rule, leave the diagnosis long 
in doubt. 

Oeneral paralysis of the insane and disseminate sclerosis may resemble 
each other closely in some cases. Mental changes may occur in both ; 
but dementia is present only in advanced stages of disseminate sclerosis, 
and is never so marked as in general paralysis ; and though there may 
be a condition of bonhomie, there is never anything amounting to the 
grandiose state met with in a good many subjects of general paralysis. 
The resemblance of the speech defect is superficial, and on careful 
examination the differences are easy to distinguish. The paralytic speech 
is tremulous, but not scanning ; and paraphasia literalis does not occur in 
disseminate sclerosis. 

Although in general paralysis there may be intention tremor, which 
may bo very difficult to distinguish from that of multiple sclerosis, as a 
rule there is no such difficulty, as it is more of a fibrillary tremor, 
affecting especially the facial muscles and tongue; and even when of 
greater range of oscillation the vibrations can be distinguished by their 
constant presence, irrespective of voluntary movement. 

In spite of the attempt of Moncorvo and others to establish a con- 
nection between syphilis and disseminate sclerosis, an antecedent 
history of the former disease would lend weight to the opinion that 
the disorder of the nervous system was general paralysis rather than 
disseminate sclerosis. 

Cerebrospinal syphilis. — Cerebro-spinal syphilis may give rise to very 
s imilar symptoms; especially to optic nerve changes, spastic paralysis, 
and apoplectic attacks. But nystagmus, tremor, and scanning speech are 
wanting; while in disseminate sclerosis the sensory phenomena are in 
the background, and there are usually no meningitic symptoms : dementia 
is less common, as are also paralysis of cranial nerves and hemiplegia. In 
come oases it may be impossible to distinguish between the two diseases 
in any other way than by testing the effect of antwphilitic treatment. 

Cerebral twmour. — Mistakes in diagnosis may be made m the class of 
cases of multiple sclerosis in which hemiplegia occurs ; it may be with 
headache, optic neuritis, and other symptoms of*apparent cerebral origin. 



DISSEMINATE SCLEROSIS 


89 


Or the mistake may aris^ through ignorance of the fact that a tumour^ 
^ especially if situated in the pons or crus, may give rise to an incoordination 
•of movement closely resembling that seen in disseminate sclerosis, and 
occurring only on voluntary movement ; and that nystagmus and in- 
CQprdinaCion may be indications of a tumour seated in the cerebellum^ On 
the other hand, it must bef borne in mind that a sclerotic patch involving 
the cerebellum, or one of its peduncles, may give 'rise to symptoms 
rq|embling those of tumour ; although optic neuritis and pressure 
symptoms would of course be absent. 

Although optic neuritis may occur rarely in disseminate sclerosis, 
it nev&r assumes the form of choked disc ; and there is an absence of 
evidence of increased intracranial pressure as evidenced by slow pulse, vomit- 
ing, and^so on. 'W^here it is not possible to arrive at a diagnosis, spinal 
puncture has been suggested as an aid, since increase of cerebro-spinal 
fluid would not be expected in disseminate sclerosis; but it is only 
where the symptoms suggest a tumour so situated as to be accessible 
to surgical interference that such a method of diagnosis seems justified. 

Apoplexy , — As apoplectiform attacks sometimes occur in multiple 
sclerosis it becomes necessary to distinguish such attacks from the results 
of the rupture of a cerebral vessel or its occlusion. Such attacks in 
disseminate sclerosis are always transitory, and no evidences of descending 
degeneration appear. Further, the premonitory symptoms of true apoplexy 
are wanting, and there is an absence of the initial fall of temperature which 
accompanies the commencement of the attack. 

Birth palsies , — ^Afiections of this kind, in which the motor cortex of 
both cerebral hemispheres are involved, may be responsible for in- 
coordination of movements of both arms and le^ indistinguishable from 
the jerky movements of multiple sclerosis ; furthermore there may 
be a closely similar defect of speech. The history as a rule suffices 
to distinguish thf se cases ; but when it cannot be obtained satisfactorily 
some uncertainty may exist for a time. The progress of the two affections 
is so totally different that it cannot be necessary to extend the observa- 
tions over any long period of time before arriving at a definite diagnosis. 

Toxic tremors , — There is little likelihood of any real difficulty of 
diagnosis arising in this connection. In some cases of chronic alcoholism, 
in Edition to tremor there may be nystagmus-like twitchings of the eye- 
balls. The tremor is fine and rapid, and affects the tongue as well as the 
hands ; moreover, it may be aggravated by cutting off stimulants, and 
diminished by their administration. 

Mercurial tremor persists apart from voluntary movement ; and in 
cases where it occurs the patient is already in an advanced state of 
cachexia which cannot be mistaken. In addition to this, both in alcoholism 
and in mercurial poisoning, other symptoms which characterise the exist- 
ence of disseminate sclerosis are ab^nt. 

Paralysyi dgiiatlk, — So totally different ^are the pictyres of the two 
diseases, that in spite of tremor being common to both, it is difficult to 
suppose that any reai difficulty in diagnosis could arise ; nevertheless 
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enibjecta ; the tremor is constant ; and, even when extensive in range, * 
ia always regular. Added to this the mask-like face, fixed attitude and 
rigidity without increased activity of the tendon reflexes, makh it i^i- 
possible to confuse the two diseases. 

Prognosis. — As soon as we have established our diagnosis a fatal 
prognosis becomes equally certain ; but in few diseases is it more difficult 
to fix the probable duration of life with approximate certainty. ^We 
have noted the great tendency in this disease to apparent recovery^ or 
considerable amelioration for long periods. It is obvious, therefore, 
how hasardouB it would be to express too confident a prognosis wh^n we 
are able to recognise the disease early. If the case is seen after one or 
two periods of apparent arrest or improvement^ life is likely to bo spared 
longer than in the case of a more or less steady progress without material 
remission. As a general rule life is not usually prolonged beyond two or 
three years after the clinical picture is sufficiently characteristic to leave 
no doubt as to diagnosis ; but there are many notable exceptions to 
this rule ; and, as already quoted, Charcot considered that patients in 
whom “ spinal ” symptoms only are present may live for twenty years 
or more. Symptoms indicating implication of structures in the medulla 
are of grave import, and may be taken to mean that a fatal issue may 
be expected much earlier than when such symptoms are not present. 

So too the degree of care and attention that can be obtained in the 
way of good nursing materially affects the prognosis as regards the 
probable duration of life ; more especially where there is a tendency to 
trophic disturbance of the skin, loss of control over the sphincters, or re- 
tention of urine requiring the use of the catheter. 

Irrespective of the care that can be given in the nursing of the patient, 
the early occurrence of bladder troubles is an indication (hat the duration 
of life will be shorter than other manifestations of the disease would justify 
us in supposing ; for in spite of all care that may be exercised in the nursing 
of such cases the risks of cystitis and secondary pyonephrosis are great. 

Treatment. — ^The therapeutic prospects in disseminate sclerosis are 
gloomy in the extreme ; no medicinal agent ha» the slightest effect in 
arresting the disease, or of retarding its progress. Various remedial 
agents have from time to time been vaunted, some no doubt in con- 
sequence of erroneous diagnosis in the first instance, and others in 
ignorance of the remissions which are common in the course of this 
mysterious disease. 

The drugs to which we are justified in giving a fair trial are silver 
and arsenic. The former drug may be given with advantage, either as 
thf nitrate or in the form of the chloride, in increasing doses by 
subcutaneous injection. Eulenburg has recommended that ai^nic also 
should be simibtrly administered; but it is doubtfuF'whethei; this mode 
of . giving the latter drug has any advantages over its admini stration 
the stcnnach. 


t authors appear to consider it necesi 
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Accorditig to Orasset^ solanine diminishes the amount of tremor, but 
it has been suggested by Collins that where this drug has appeared to do^ 
good the 'diagnosis was at fault, the cases in reality having been hysteria. 

No less disappointing are the results of hydropathic and electrical 
^eatment, both of Vhich, have been recommended more espec^ly by 
German authorities, but 'have failed to give satisfactory results in thS 
hands of competent physicians. These measures should, however, have 
^ fair trial in the earlier atages of this affection \ and massage, with 
pailsive movements at the various joints, is of undoubted value in lessen- 
ing the tendency to permanent contracture and to spasmodic rigidity. 

But, although we can do so little to influence the morbid pro- 
cess directly, we can do much indirectly to retard the progress of the 
disease, and to ipake the time that remains to the patient a great 
deal niore endurable than it would be without skilled medical aid 
and careful nursing. In the first place, it has been found that these 
patients, in the northern parts of the globe, are less comfortable in winter 
than in summer ; so that, where it is possible, they should be sent to 
spend the winter months in warm climates. All depressing influences 
must be removed as far as possible ; rest must be secured ; and every 
means taken to maintain the general health at as high a standard as 
possible by open-air carriage or wheel-chair exercise, the administration 
of nutritious food, the exhibition of cod-liver oil, malt, medicinal tonics, 
and the like. 

In the case of female patients pregnancy is especially to be avoided ; 
for during the latter half of pregnancy, and it may be after delivery, 
the disease is more likely to advance rapidly. 

Fatigue of all kind, both physical and m^tal, must be avoided ; as 
must indulgence in wine and venery. 

The occurrence of bedsores, cystitis, and similar complications call for 
the. generally recognised means for their alleviation which will be found 
described in o^er parts of this work {e,g, voL i. p. 432). Intercurrent 
affections must be treated on general lines if they occur in the course of 
the disease. 

The time has not yet arrived when we can speak with any degree of 
certainty or confideime with regard to preventive treatment in this 
disease ; but many facts in the etiology at any rate warrant our insisting 
on certain points in this respect, and in our expressing the hope that a 
not very distant future may bring us face to face with a rational and 
more hopeful means of dealing with so intractable a disease. 

The infectious fevers appear to play so important a part in the 
causation of disseminate sclerosis, that it is incumbent on us to enjoin a 
sufficiently long period of rest and other means of recuperation after such 
illnesses j more especially when symptoms indicating derangement of ^ the 
nervous system, no matter how slight in degree, have been observed 
during or^ter th0 acute disease. ^ ^ 

Similarly, means should be adopted to reduce to a mimmum the chances 
of intoxication in th^ various trades where metallic poisons are used. 
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.All-importaDt is it that we should warn thoM who have* bad initial 
^manifestations of what may prove to be disseminate sclerosis, to take 
every care of themselves ; to maintain their nutrition at a high Sta n dard ; 
and especially to #void depressing mental and physical influences, injury, 
exposu^ to wet and cold, and excesses of all hinds' I have said thafi 
{iromen suffering from the disease should be especially warned against 
pregnancy. 

Pseudo-Sclerosis. — In 1883 Westphal published two cases *ln 
which the symptom group of disseminate sclerosis was present during 
life, but in which no corresponding changes were found after dbath. 
One of the cases was that of a young man, whose illness began at the 
age of eighteen years with weakness of the upper and^lower extremities, 
and double vision; death resulted nine years later, before which time 
the following symptoms became manifest : — weakness of intellect ; speech 
that was nasal without being quite scanning, and which finally became 
quite unintelligible ; tremor of the head, lower jaw, muscles about the 
mouth and tongue ; slowness of all movements ; marked tremor of the 
arms on movement ; and stiflhess and uncertainty in the legs. The tendon 
jerks were active, sensibility was normal, as were the sphincters also ; 
and the act of swallowing remained good up to the last On necropsy, 
the brain, besides being anssmic, was very hard, especially in its posterior 
parts ; otherwise nothing abnormal was found either on macroscopic or 
microscopic examination. No sclerotic patches and no tract affection. 

The second case was also in a male subject. At the age of thirty 
years, soon after an attack of enteric fever, he became weak in his legs, 
and had a dead feeling in Jhis hands. The progress was slow, but in time 
distinct physical disturbance became evident : speech became difiicult and 
altered, often scanning ; there was marked tremor of the arms and legs, 
with stiffness of the latter and a spastic gait. The teiylon jerks were 
increased, and there was marked paradoxical contraction. Apoplectiform 
attacks with hemiplegic phenomena occurred, and in the course of the 
affection, there wore improvements and relapses. At times pain was com- 
plained of in the extremities, and there was slight disturbance of sensibility. 
There was no marked bladder trouble. Death occurred after an illness 
of ten years. Nothing was found at the necropsy to account for the 
clinical manifestations, and subsequent microscopic examination proved 
equally negative. 

Westphal regarded as characteristic of the condition, for which he 
proposed the name “ pseudo-sclerosis,” the speech defect ; the slowness of 
movements in the eye and face muscles, combined with a peculiar fixed 
expression; the physical disturbances; the apoplectiform attacks; the 
ma^ced tremor in the extremities and the spastic phenomena, notably the 
increased tendon jerks ; the paradoxical contraction ; the motor^eakness ; 
the elightness of ^the disturbance of sensibility, and the norm^ state of 
the sphincter!. 

Striimpell has quite recently recorded two cases which olosefy resemble 
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those publi&ed by We^phal. In the first of these, during the whole o| 
the time that the patient was under observation, the diagnosis could never' 
be qiute certain. It seemed clear, however, that some severe organic 
affection must be present to account for the manifeftations, the most 
likely condition appeared to be disseminate sclerosis, as there were 
marked scanning speech/ great intention tremor of the arms, and spastic 
phenomena in the legs. This diagnosis seemed the more probable 
y]jen^ later in the course df the illness, apoplectiform and epileptiform 
attacks occurred. Yet Striimpell was never quite satisfied with the 
diagnosis of disseminate sclerosis, and considers that the following points 
militated against it : — the manifestations of the disease began as early 
as l^e age of twelve years, whereas, according to him, nearly all the 
cases o^ supposed disseminate sclerosis in children are open to question. 
The character of the disturbance of movement of the arms was not that 
usually seen with the intention tremor of disseminate sclerosis ; and in 
the legs the spastic phenomena were not associated with ataxy, as is 
observed at any rate in most cases of disseminate sclerosis. On necropsy 
all that was found was slight degeneration of the crossed pyramidal tracts 
in the cervical region of the cord, and a small symmetrical patch of de- 
generation on the two sides in the upper cervical cord in the region of 
Gowers’s tract, which areas of degeneration could be traced to the lower 
end of the medulla oblongata. Not a single sclerotic patch was found to 
support the diagnosis that seemed probable. 

The clinical manifestations met with in Striimpeirs second case also 
made it probable that disseminate sclerosis was the underlying pathologi- 
cal condition ; but at the autopsy nothing abnormal was found, except 
that the white matter of the brain was abnornmlly firm, especially in the 
occipital region where it was quite leathery in consistence. On subsequent 
microscopic examination a very slight degree of degeneration of the 
crossed pyramidal tracts in the upper part of the cord was met with, as 
in his other case. Microscopic examination of the apparently sclerotic 
part of the brain proved that the nerve-fibres were intact, and that there 
was no increase of interstitial tissue. 

Marie has regarded Westphal's cases as instances of hysteria; but in 
this opinion ho receives no support either from Oppenheim or Striimpell, 
and the latter observer, who is, of course, quite familiar with those cases of 
hysteria which resemble dissemmate sclerosis in their manifestations, could 
find nothing in the description of Westphars cases, or in his own, to justify 
the assumption that hysteria was in any way concerned in the cases. 

A consideration of WestphaUs cases alone makes it seem possible t^t 
they depended on some form of intoxication acting on the nerves with 
sufficient intensity to derange function without leading to structure 
change; or that cruder methods of examination permitted structiiral 
chafes to escape notice, which by modem methods of examination would 

have beensdetectea. . i . .. j • j i 

The slight degenerative changes met with in the crossed pyramidal 

teacts in the oerviAl. region of the spinal cord in Striimpeirs cases 
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<y^k.iTi1y cannot bo regarded as adequate to account for sucli severe dis- 
ttufbances of nerve function as were present in both oases during life. 

Some important light has been thrown on the possible nature and 
etiolc^ of this* class of case by the findings mja third case which 
€trfim^ll has included in his paper. In this, m in the other two cases, 
the most probable diagnosis seemed to be disseminate sclerosis, while at 
the same time there was a great resemblance between the case and those 
of pseudo-sclerosis, both in regard to the clinical manifestations and 
subsequent anatomical findings. There was a complete absence of any 
distinct sclerotic patches such as are found in disseminate sclerosig ; in- 
stead of this the greater part of the brain was uniformly firm and 
leathery in consistence, just as was met with in more circumscribe<karea 
in two other cases of pseudo-sclerosis. No increase of interstitirJ tissue 
could be found to account for the increase of consistence. In the spinal 
cord slight but distinct degeneration of the crossed pyramidal tracts 
could be traced down to the lumbar region. 

This brings the cases of pseudo-sclerosis more into line with the 
difiCuse cerebral sclerosis of which in children, according to the investiga- . 
tions of Cranghofner, hereditary syphilis is probably a cause. Striimpell 
thinks that this is very likely, and sees no reason why acquired 
syphilis should not be operative in the cases of diffuse cerebral 
sclerosis that occur later in life. This would explain why so many of 
the manifestations of the condition resemble those of general paralysis of 
the insane. Moreover, according to Striimpell, it is possible that other 
noxious influences, such as alcohol for instance, may be equally effective. 

Important as are these cases of pseudo-sclerosis, they have not been 
met with often enough fo form a serious obstacle in the diagnosis of 
disseminate sclerosis. j g jjisibn Russell. 
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TABES DOESALIS 

Synonyms. — Locomotor ata/xy. Posterior sclerosis of the cord, 

HistorlcaL — ^Early in the present century certain German physici&ns had 
constructed a rough account of this disease, and Eomberg in his TexU 
hook of Nervous Diseases (1846) gives an authoritatjye description ' of it. 
In this country observations had been made by Stanley, Todd, and Gull, 
and in France by OUivier and Gruveilhier; but out of Germany the 
disease had not been recognised as a uniform group of symptoms. Hence, 
when Duchenne’s masterly clinical sketch appeared (1858) it was 
generally accepted as the description of a new disease. Duchenne, 
emphasising a f^t on which Eomberg had laid little stress, showed that| 
while muscular power may be retained, the orderly performance of 
movements is increasingly impaired, and he therefore proposed the well- 
known name, progressive locomotor ataxy.’^ His writings, backed by 
the authority of Trousseau, obtained for the disease a wide recognition, 
and both clinical and pathological records became more general Thus 
important observations were made by Charcot, Vulpian, Bouchard, and 
others ; monographs upon it appeared also, such as that by Topinard in 
lYance and Leyden in (^rmany. Among English physicians Dr. Hughlings 
Jackson wrote particularly on the optic atrophy, and Lockhart Clarke on 
the morbid anatomy. On this latter subject Pierret began a series of 
papers in 1870, pointing out a special part of the posterior columns as 
the starting-point of the spinal lesion. A few years later came Charcot’s 
famous lectures, which awoke much interest both in this disease and in 
the subject of nervous diseases generally. - In these he dwelt particularly 
on certain less known symptoms, such as the joint disease (which had 
been previously described by him), the visceral crises, and so on. 
Accounts of the joint symptoms were also published by Clifford Allbutt 
(1869) and by Buzza^ In 1876-78 Erb published his well-known 
article in von Ziemssen’s System of Medicine^ ably setting forth the whole 
subject of tabes. 

The phenomena of tendon reflexes, simultaneously broached by West- 
phal and by ikb in 1875, gave a fresh impulse to the study of this ^sease ; 
since by Westphal’s sign (loss of knee-jerk), and by Argyll-Eobertson’s 
8igu (loss of the pupillary reflex under the stimulus of light), we 
are efiabled to diagnose its early stages with far greater precslion. From 
that time an ever-growing jiumber of observations^has ap^rec}, among 
which I may specially mention divers interesting clinical 'histories by 
Btiszard; statistics on the relations of syphilis to tabes by Fournier, 
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Erb, and others ; observations on peripheral nerve degeneration in true 
• tabes by Pitres and Yaillard, and by Oppenheim ; the simulation of tabes 
by periphei^ neuritis (pseudo-tabes) by D^jerine ; the article upon Tabes 
in the Text-hook of Nirvous Diseases by Gowers, and thi lectures upon 
this subject by Marie. » 

Etiology. — The etiology of tabes is not fully understood ; possibly it 
is complex, and not always uniform. Statistics by most competent 
obocgvers show that syphilis Is an antecedent so common that we can 
hardly avoid including it in the causation. But the history of such 
syphilig is usually remote, and often it has been seemingly slight — a 
chancre without constitutional symptoms ; and as tabes, generally speak- 
ing, i% not amenable to anti-syphilitic treatment, it may be asked, not 
unnaturally, what possible connection there can be between the two 
diseases. No one, certainly, would allege that tabes is pathologically 
identical with syphilis — that it is a gummatous disease of the nerve- 
centres such as could be removed by mercury or iodide ; it is alleged rather 
that syphilis in some way lays the foundation for it. If wo ask in what 
.way, some authors urge the analogy of post-febrile and toxic paralysis. 
As diphtheria causes a poison to be elaborated which, acting on the 
nervous system, produces post -diphtheritic paralysis, and as certain 
poisons, such as ergot or lathy rus, have a selective action on various 
strands of the spinal cord [vol. ii. p. 799 and p. 805 ], so (it is thought) 
may the nervous system dnd the posterior columns in particular be 
poisoned and degenerate as the result of bygone syphilis. Other authors 
maintain that the degeneration is secondary to some well -recognised 
syphilitic lesion, such as an arteritis, or to a spinal meningitis. However 
this may be, the statistical facts remain that mo9t, though not all, of the 
patients who have tabes have also had syphilis. 

Another great factor in ^the etiology is sex. Men suflFer in a far 
larger proportion ithan women. The reason of this fact we do not know, 
nor how to reconcile it with a purely syphilitic etiology. As to age^ the 
disease commonly manifests itself first in the fourth or fifth decade of 
life, though there may be exceptions to this, and a close inquiry into 
early symptoms may carry its origin farther back than was suspected. 
In children true tabes* is almost unknown. The few recorded cases 
(about ten in number after excluding cases of Friedreich s disease) do not 
quite tally with the typical disease as seen in adults. As to heredity^ a 
“general nervous heredity” is often recoiled; that is to say, nervous 
diseases of various kinds may figure largely in the^ patient s family history ; 
but the disease itself is not transmissible, unless it be in certam very rare 
instances, nor is it in any sense a “ family ” toease. ^me 
instances may be here noticed, in which a husband and wife have suffered 
from tabes. The disease is sufficiently uncommon in women to ^eat 
unlikely that this was & pure coincidence, and there has been in such 
cases a history of sj^hilis affecting the pair, which in all probabihty gives 

the clue to the origin of the tabes. a 

Turning from genW and remoter influences to proximate and 

VOI.. VfT ^ 
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determining causes, we find the following enumerated : exposure to cold ; 
over-exertion, especially when combined (as in military campaigns) withi 
exposure and privation ; sexual excess ; traumatism. Sometimes the 
history reveals uone of these things, sometimes onc^of them assumes such 
prominence as to convince the patient at any rate of its importance. Tbair 
proper estimation is difficult, and necessitate*s careful inquiry into the 
circumstances of each case, for early symptoms, forgotten or disregarded, 
may have preceded the action of the 'supposed cause, which •.ixay 
have merely aggravated but not initiated the disease. This remark, 

I think, applies particularly to histories of injwry causing either a general 
shock or a shock to the spine ; such as blows, falls, railway collisions, and 
the like. A patient may become ataxic after such an injury, but we 
must not assume that his disease originated in that way till# we have 
learned that there is no previous history of lightning pains, squint, or 
other early symptom of tabes. But there may be another sequence of 
events. An injury to a limb is followed by lightning pains, which begin 
at the seat of injury and subsequently Income generalised; the other 
phenomena of tabes appearing in due course. The relation of cause and. 
effect seems at first sight clear ; and the explanation generally given is 
that a neuritis was set up which spread upwards by the posterior roots into 
the cord. However, the possibility of such an extension seems rather 
doubtful ; and Hitzig, from an analysis of such cases, concludes that there 
are very few which, even from the clinical side, are above criticism. 
On sexual excess a traditional stress has been laid ; among modern and in- 
dependent writers Erb ranks it as a factor in the etiology of tabes. It is 
obviously a difficult subject for inquiiy, and the more so as abnormal sexual 
excitement has been reckoned among the early symptoms of the disease. 

I incline to the view that there is in all cases some remoter influence, 
which is generally past syphilis, or in some few cases other factors as yet 
unknown ; and that upon this may follow the nerve degeneration, either 
without definite proximate cause, or determined by some of the proximate 
causes we have just enumerated 

J. A. O. 

Pathology. — ^Tabes is a primary progressive Regeneration of the first 
afferent (sensory) projection systems of neurons, by which peripheral 
sensations are cut off from various parts of the central nervous system ; 
the commonest and most obvious anatomical change being degeneration 
of the posterior spinal roots and the posterior columns of the spinal cotd. 
The clinical phenomena characteristic of this disease depend upon the 
systems of neurons which are undergoing degeneration, and on the extent as 
well as on the rapidity of the process. Stanley, Steinthal, a pupil of Eom- 
btrg, and Cruveilhier had all described sclerosis of the posterior columns 
of die cord in cases of so-called paraplegia : but it wga Todd (1847) who 
first discovered the pathology of tabes ; for he correctly explained the 
pamlysis of the lower extremities, and associated it with the loss of the 
guiding sensation coming from the lower extremifies. In the Cydopadia 
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of Anatomy and Physiology Todd explained thus the incoordination of 
jnovemont -by the sclerosis of the posterior columns, fully justifying Sir 
William Gowers in claiming for him the discovery of thi^ disease. 

“ Two kinds of i3aralysis of motion may be noticed in the lower extreAiities, 
the one consisting siipply in* the impairment or loss of the voluntary motion, 
the other distinguished by a diminution or total loss of the power of co-ordi- 
ipovements. In the latte# form, while considerable voluntary power remains^ 
the patient finds great difficulty in walking, and his gait is so tottering and 
uncertain that his centre of gravity is easily displaced.” He states the cases are 
chronic? and in two examples of this variety of paralysis (sensory) he predicted 
disease of the posterior columns, and such was found to exist on post-mortem 
examiflation.” 

Turck and Lockhart Clarke were the first to investigate the disease in 
the spinal cord microscopically, and to describe the wasting of the fibres. 

Morbid anatomy. — After opening the spinal canal and slitting up the 
dura mater, it will be observed that the pia arachnoid is thickened over 
'*the posterior surface of the cord, which is flattened, and presents a grayish 
or grayish red aspect; moreover, the posterior roots are thin, flattened, 
and atrophied, although the degree of wasting is not necessarily uniform ; 
they also present a gray appearance like the posterior surface of the cord. 
On removing the cord, and cutting it transversely, the degeneiution is 
found to be limited to the posterior columns, which are considerably 
shrunken, and of a grayish or grayish red colour, contrasting strongly 
with the white antero-lateral columns. This degeneration is usually much 
more obvious and advanced in the posterior columns of the lumbo-sacral 
region ; likewise the posterior roots entering into the formation of the 
cauda equina are, as a rule, atrophied to a greater degree than elsewhere. 
Normally the posterior roots are two or three times as large as the 
anterior; but in*advanced cases of tabes they may, in the process of 
degeneration, waste to such a degree as even to be smaller. 

The degenerative process is not limited, however, to the afferent spinal 
projection systems ; various cranial nerves may be atrophied, and the 
peripheral nerves in mapy cases may exhibit degenerative changes. The 
gray atrophy of the optic nerve is obvious to the naked eye ; but micro- 
scopical examination, aided by the various selective methods of staining, 
has enabled us to associate most of the symptoms of tabes with definite 
anatomical changes in the peripheral and central nervous systems. The 
Weigert, Weigert - Pal, Marchi and Marchi-Pal methods show that the 
degeneration of the posterior columns of the spinal cord is ^ a system 
degeneration of exogenous origin precisely similar in anatomical distri- 
bution to that produced by section of the posterior roots ; or, in the caje 
of the lumbo-sacral region, to that produced by a tumour of the roots of 
the cauda equina. Blechsig, by the embryological metho(^ demonstrated 
that the fibfes of the posterior columns ard derived from two sources : 
(i.) exogenous central* projections of the T-shaped processes of the 
nerve-cells of the posterior spinal ganglia ; (ii.) endogenous projections 
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from cells of the gray matter of the cord : the former are degenerated in 
tabes, the latter are not ; and this is the reason why, in the lower lumbar, 
region of the cgrd, a small oval area of undegenerated fibres may be 
seen, even in advanced tabes, occupying the median portion of the 
^posteitor column. This uiidegenerated area coi^ists of fibres derived frdhi 
cells of the gray matter of the cord, and is named the oval area of 
Flechsig; it develops at a different period ^of time from the exogenous 
fibres. Leyden was the first to point out that tabes is a systerlfic 
degeneration and an extension of the lesion of the roots. Now, it is 
impossible to conceive that vascular changes, or impaired nutrition»by an 
insufficient supply of blood, could produce in such a small area as the 
posterior columns of the spinal cord a degeneration of the fibres of* exo- 
genous origin, sparing those of endogenous origin and the adjacent fibres 
of the lateral column. Neither can we believe that the overgrowth of 
neuroglia tissue at the expense of the noble elements is anything more 
than secondary, and proportional to the parenchymatous degeneration. 
The old view was that it is a primary sclerosis of the posterior columns 
of the spinal cord, by which the nerve-fibres are gradually strangled. If • 
this be so, why does not the neuroglia interfere with the nutrition of the 
endogenous fibres ? Has it a selective action for one system ? It is much 
easier to assume that it is a trophic change in the ' posterior spinal 
ganglion neurons. These are really complex cells with T-shaped pro- 
cesses: one branch of the T becomes a peripheral sensory nerve that 
terminates in a sensoiy end-organ or arborisation ; the other passes by 
the posterior root to the cord, when it may immediately break up into a 
terminal arborisation in the gray matter; or it may run a variable 
distance in the posterior column before breaking up into its terminal 
arborisation Fig. 1). 

The dictum of Virchow, “ A cell nourishes itself and is not nourished,*' 
may be applied to the pathology of tabes. A poison lofig present in the 
system can so lower the vitality of the cells of the body as to induce pre- 
mature decay. It was shown first by Fournier, and subsequently by Erb, 
GU)wers and many other eminent authors, that in a majority of the cases 
of tabes there is a history of syphilis. The clinical phenomena depend, 
as I have already remarked, upon the system of neurons affected, and 
the extent and rapidity of the process. There can be no doubt that, 
pathologically speaking, tabes and general paralysis are of the same 
nature; namely, a parenchymatous degeneration with secondary over- 
growth of neuroglia due to atrophy of the noble elements. I have met 
with cases which began with tabetic symptoms and ended in general 
paralysis; general paralysis of the tabetic type is a far less rare 
condition. In the former the afferent projection system of neurons was 
afiUcted primarily, and the neurons of association later; whilst in the 
latter the two were affected simultaneously. The#, symptoms entirely 
depend upon file anatomical distribution of the degeneraAve process. 
The thickening of the pia arachnoid, the hyaline ^ckening of the vessel 
walls, and the overgrowth of glia tissue met with in both diseases. 
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may be explained by tfie irritation of the products of degeneration, 
inducing fSrmative proliferation of the neuroglia elements, which receive 
an increased supply of nutriment, as the blood-supply dm no longer be 
utilised by the dying nervous elements. It must be remembered,jmore- 
over, that the nerve -cell is a perpetual element — it is incapable of 
regeneration ; unlike the cell of a gland, its restoration is impossible. 
Ognsequently, a poison like syphilis may lower the vitality and diminish 
the^durability of certain systems of neurons, and given stress, injury, cold, 



Pio. 1.— Diagram illustrating the afferent, efferent, and association systems of neurons. It vrill be 
observed that there are three nervous circles. In voluntary inovomeiits tnj' PihijS 

along all these systems. Ii#tabos there Is degeneration and *»»terriiptlon of the a^reiit ^th m 
spinal, cerebellar, and cerebral systems ; consequently incoordination of vohmtaiy iuo\^ment^ 
Diagiammatlcally the posterior spinal ganglion Is represented as gi\ing off three processes , more 
probably it only gives off one. 


or sexual excesses as immediate factors, the balance of repair and waste is 
overturned, and the neurons die gradually and prematurely. In ergot^ 
and pdlagra very similar systemic degenerations have been described 
(vol. ii. pp. 793 and 800) ; but, as neither experimental anmmia nor eyra 
starvation produces any appreciable wasting of the nervous system, it is 
probable that systemic degenerations are due to a progressive ® 
metabolism, in the -neuron itself. The body of the njrve-cell is the 
principal trophic centre of the neuron; the more romo e p« 
neuron will therefore*sufFer first, namely, the collatera s an 
arborisations, and this decay gradually spreads back towards the body of 
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the cell, causing atrophy of the fibres in the posterior .columns and pos- 
terior roots. The peripheral portion of the T-shaped procesi^ also may' 
undergo degeneiation (Westphal, D^jerine, Pitres and Yaillard). Oppen- 
heim ^nd Siemerling have described degeneration of ^;he peripheral nerves, 
especially of the cutaneous sensory nerves. • 

It is very difficult to examine the end-organs, but Batten and other 
observers have described changes in thetmuscle spindles. Dr. GoJ^d- 
scheider states that the degeneration of the nerves is more marked at 
the periphery, and diminishes as the ganglion is approached. Still it is 
undoubt^ that the most marked change is in the central process *of the 
neuron, and degeneration of the peripheral nerves is not discoverable in 
every case. It may therefore be asked why, if it is ^ trophic disturbance 
of the neuron, should the degenerative process affect its central projection 
principally, and in some cases only ? Why should so many careful 
observers fail to find any noteworthy changes in the cells of the posterior 
spinal ganglion ) I have found that examination of the spinal ganglion 
by Nissl’s method after section of the posterior roots failed to show any 
changes in the cells, whereas section of the mixed nerve produces chromo-' 
lytic changes in the cells of the posterior spinal ganglion as well as 
those of the anterior horn. Van Gehuchten asserts that after section of 
the mixed nerve the spinal ganglion cells undergo a degenerative atrophy, 
whereas the anterior horn cells recover completely in time. These facts 
appear to me of some importance in explaining those before mentioned 
relative to the morbid change in the spinal neuron in tabes; and also 
the probability that the peripheral portion of the T-shaped process repre- 
sents the axon. In section of the posterior roots the ganglion cells are 
not cut off from peripheral impulses ; in section of the mixed nerve they 
are. It is possible, therefore, to suppose that while the peripheral sensory 
nerves are intact (and we have seen that they degenerat^ at a later period 
and to a less degree than the posterior roots), the ganglion of which they 
are projections will not undergo atrophic changes. It may also be that 
the peripheral end-organs of nerves exercise a trophic influence ; for it is 
asserted by Mackenzie that regeneration of a divided nerve may take 
place from the periphery. • 

We shall now consider in detail the changes which have been found 
in the nervous system by microscopical examination. The changes in the 
spinal cord are due to degeneration of the posterior root fibres. If a 
posterior root is cut — for example, the first sacral in the monkey — and the 
cord be examined at different levels, it will be found that there are four 
sets of fibres of different lengths ; namely, two sets of fibres which almost 
immediately end as a brushwork of fibrils in the gray matter these are 
(i.) very fine fibres which form the cap to the posterior horn called Lissauer’s 
tract ; (ii.) another set of short, coarse fibres which pass forwards to the 
middle of the ppsterior horn and then run into the gr&y matt^, terminat- 
ing in an arborisation around the cells of the anterior horn. These two 
short sets of fibres are concerned with spinal condustion : the fine fibres of 
ZissaaeT’s tract, from analogy of position with the so-called ascending root 
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of the fiftl^are possibly purely sensory; the coarse fibres are connected 
\nth the spinal reflex arc, and are instrumental in the maintenance of 
muscular tonus and Jhe spinal reflexes. At first all Ihe degenerated 
fibres are in the postero-external column, but as each successive healthy 
root comes in, the degenerifted fibres which have not entered the posterior 
horn are pushed forwards and towards the middle line ; as soon, however, 
as^he upsterior vesicular colurftn of Clarke begins to appear at the level of 
the first or second lumbar, a number of degenerated fibres run forwards, 
terminating around the cells of this column. These fibres, therefore, carry 
impulses to the cerebellum ; and since the entry of the first sacral root is 
some ^istance from the first lumbar segment, it proves the probability 
that eveiy spinal root contains fibres which transmit impulses to the 
cerebellum (Fig. 1). These cerebellar afferent fibres are of medium length, 
and as’ soon as they have disappeared only one set of fibres is left ; these 
take a direction backwards and upwards, forming a triangular area at the 
hinder part of the posterior median fissure — the column of Goll : this 
^tract can bo traced up to the nucleus of the funiculus gracilis. Goll’s column 
forms the first segment of the direct sensory path to the opposite cerebral 
cortex. I have foimd, in studying the degeneration resulting from section 
of the first sacral posterior root, that this is by far the most important 
root entering into the formation of the column of Goll; and this fact 
is of interest when taken in conjunction with another, namely, that it 
is the root which especially supplies the sole of the foot. Section 
of roots in the upper lumbar and dorsal regions produces very trifling 
degeneration in Goll’s column ; most of the root fibres from these regions 
convey, therefore, either spinal or cerebellar* impulses, not cortico- 
cerebral. Marie distinguishes three varieties of tabes according to the 
anatomical lesion : (i.) ordinary tabes ; (ii.) superior or cervical, in which 
the knee-jerks mijy remain intact ; (iii.) cerebro-bulbar ; but hardly any 
two cases are precisely alike in their symptoms or in the anatomical dis- 
tribution of the degenerative process. Certain tracts in the posterior 
column degenerate earlier than others. Charcot and Pierret showed that 
in the external third of Burdach's column there is very early an area of 
degeneration wjiich they termed the bandelette. Marie states that in 
early cases and in certain varieties of tabes the degeneration in GoUs 
column may be little marked. Other cases, on the contrary, show extreme 
degeneration. It has been already pointed out that the fibres entering Goll s 
column come especially from the fifth lumbar and first and second sacral 
roots, so that if these roots were not much affected there would not be 
much sclerosis in Goll’s column. 

The zones of Lissauer— the fine fibres which fom a cap to the 
extremity of the posterior horn, extending a short distance along the 
external and internal borders of it— degenerate and disappear in the early 
stages of t^ (via Figs. 2, 3, 4). It i^ the lesion ^ the ext^l 
portion of these zones which has been incorrectly describ^ by 
authors as sclerosis of the lateral column. Another situation in which 
• early degeneration is said to occur is the terminal arborisation of the 
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root fibres around the cells of Clark’s column (Fig. 7). Certain groups 
of fibres enjoy a particular immunity, and can be seen intact when all 
the rest of the^ posterior column is sclerosed : (a^the median oval area 
of Flochsig; (6) cornu commissural bundle-zone of Westphal (Me Fig. 2) ; 
(c) the postero-external angle of the posterior colupin ; but this group 
does not offer the same resistance as the other two, which are certainly of 
endogenous origin. 

The changes in the cord are usually more or less symmetrical \ but 
the posterior roots are not always equally affected, and, of course, 
the site and extent of tho spinal degeneration will vary acco^ingly. 



Fio. 2. — PliotomlcrogFaph of a section of the spinal coni at the level^f the 5th lumbar segment, fh)m a 
case of advanced tabes. There is a complete degeneration of the exogenous fibres of the |M>steiior 
columns. In the middle line two oval areas can be seen which still contain undegenerated fibres of 
endogenous origin. The root fibres entering the posterior ham are entirely destroyed, also the 
posterior roots are completely sclerosed. 


As a rule the lumbar roote are first affected ; but in rare cases the 
mischief may begin in the cervical region (Figs. 4 and 5), and leave 
the legs intact. 1 have such a case of cervical tabes under my care 
at present. Sometimes, but rarely, cervical and dorsal regions may be 
alTected simultaneously. In the brain the cerebral nerves and their 
ganglift may be degenerated. It is seldom that the olfactory nerve is 
affected ; Pier^et has descril)ed atrophy of the nerV’e in a of ta^s 
in which there had been anosmia. Visual defects and blindness are not at 
all uncommon, and these are due to a gray degenefhtion of the optic nerve. 
The ganglion cell layer of the retina corresponds to the nerve-cells of the 
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spinal gan^U^ ; first the nerve-fibres of the optic nerve are affected, and 
Booner or later the cells of the retina also (Mobius). The process also 
spreads centralwards towards the corpora quadrigemiim and internal 
geniculate bodies. The permanent ocular palsies are occasioned a 
degeneration of the^ oculomotor nerve nuclei. The fine fibres betw-een 
the cells in the nuclei are atrophied ; the cells themselves are shrunken 
jpigniented and partly destroyed. With the degeneration of the 
nuclei we find degeneration of the root fibres and of the peripheral nerves 
of the eye muscles. In some cases these are affected alone, the nuclei 
being unchanged. 



The ascending root of the fifth, the fibres of which spring from the 
Gasserian ganglion, has been found sclerosed in a case in which there were 
symptoms during life pointing to affection of the fifth (Oppenheim). Like- 
wise the solitary bundle which consists of afferent vagus and glosso- 
pharyngeal* fibres was found sclerosed. I have found partial sclerosis of 
this bundle in a case of cerebro-bulbar tabes in which during life there 
was 1^8 of taste. Deafness observed during life has been found after 
death to be due to atrophy of the auditory nerve. Besides the 
motor nuclfti, anothSr purely motor group of nerve-cells be atrophie^ 
namely, the hypoglossal ; and hemiatrophia lingum has been femnd as a resu 
of atrophy of the hypoglossal nucleus of the same side. Slight conges 
•ifi the cerebral cortex have been described, which coirespond to those of 
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general paralysis, but are less in degree. I have seen several such cases 
in which the dementia had been only slight, and the tabetic symptoms 
very pronounced. Changes in the peripheral nerves are very often 
preset in the cutaneous nerves, and in long-stanmng cases a portion, of 
the muscular nerves are sclerosed. In bone disease the nerves supplying 
the bone have been found degenerated ; and in the* neighbourhood of a 
perforating ulcer and such like trophic disturbances extensive degeperaljon 
of the nerves has been observed. The degeneration of the nerves is more 
marked at the periphery, and the nearer, centrally, the nerve is examined 
the fewer degenerated fibres are there found. Although degenerated 



Fio. 4.— Carvlcal tabes after Maiineeco. Section at the level of the 8rd cervical root. The lesion is 
asymmetrical, whilst on the left there is only ascending tabetic d^neratlon; on the right there is 
also local degeneration. The middle radicular zone contains feweir nbres than on the opposite side. 
The posterior median columns are intact, as they consist of the Wealthy sacro-lumbar and dorsal 
root fibres which enter into the formation of Goll s column. 


fibres exist in the nerves entering muscle, yet the anterior roots are 
normal ; this fact, however, can be accounted for, as Prof. Sherrington 
has shown that after section of all anterior spinal roots entering into the 
supply of a muscle a number of fibres proceeding to the muscle still 
remained normal ; these are connected with the muscle spindles, and 
aijp the afferent sensory fibres of muscle. It is, therefore, in all probability 
these fibres which are degenerated. This does not^ however, explain the 
degeuerated fibres in the oculo-motor nerve, because* he hasi^hown that 
these contain no muscle spindles, and they degenerate completely when 
the nerve to the muscle is divided. 

A consideration of the anatomical distribution of the degeneration • 
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chows that ^ is especially an affection of the afferent projection system 
*hy which th^central nervous system, spinal cord, cerebrum, and cerebellum, 
are gradually and progressively deprived of normal peripheral stimuli. 

^ The nature of the degeneration. — Microscopical examination o^ the 
spinal cord shows the myelin sheath of the nerve-fibres diminish^ or 
destroyed ; the axis-cylinder process may be swollen in one place, attenu- 
ate in another, and generally irregular in thickness or completely 
•atro^ied ; the neuroglia is increased at the expense of the parenchyma, 
and a large number of Deiter’s cells are visible. Nearly the wholq 
of the ^posterior columns in the lumbo-sacral region may be destroyed. 



Fio. 6.— Cervical tabes after Marinesco. Section at the level of the “jy*®**- , 

of degeneiatlon Is observetbln the posterior external columns, and Goll s column is intact. 


leaving only the comu commieeural and oval areas of endogenous fibres. 
The vessels are often thickened in the sclerosed area, and not elsewhere ; 
this change is secondary to the degeneration, not causal. The walls of 
the arteries are often thickened, and there is hyaline degeneration of 
the media; sometimes the vessels are so much thickened hy this 
degenerative process as to become almost obliterated, especially when the 
sclerosis is advanced. The pia arachnoid membrane is also Aicken^, aqd 
often presents the appearances of chronic inflammation. That tabes is a 
widespread process <rf degeneration, primary in origin, and not ^ 
to vascular cLmge, is shpwn hy the fact that the vessels of the retina are 

unaltered, even in advanced gray atrophy. „ , • 1 

Atrophy W degeneijative changes in the cells of the spinal ganglion 
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ha^d lliaan described by Stroebe, WoUenberg, wd others. ^ have mysel&e 
^ofie^isted^by Nissl, Stroebe, and Pal meth^s — four cases' bf tabes, two ' 
of tri&ioh were general paralytics, in which there was very advanced 
poet^or root degeneration (Fig. 6), as well^ as almost comp^iete 
sderosie of, the posterior columns (Fig. 2). In two cases ^1 I 
GOuld find were increase of pigment in the ganglion cells, nuclear 
proliferation in the capsule and inteixtitial tissue, and sometimes 
vascular congestion ; generally speaking, there was inflammation df the^ 
loose connective tissue surrounding the ganglion. In another case, one 
of advanced*" tabes, I found, by Nissl’s method, as well as the thanges 
above mentioned, some apparent atrophy of the cells in the 4th and 5th 
luml^ar spinal ganglia. Some of, the sections shoiij^ed a few groups of 
cells in a state of advanced degeneration ; the capsule either empty or 
containing only a little mass of pigment. In a case of sclerosis of the 
posterior columns, combined with lateral sclerosis in a syphilitic patient, 
a number of the cells stained intensely purple by Pal and red by Stroebe 
method (rids Plate). These cells had undergone fatty degeneration, and 
the nucleus was no longer visible. I have seen similar appearances in the 
* gapglia of a ci^e of tabes, but not so marked. It is therefore probable 
that the ganglion cell is the last portion of the neuron to die, and that 
the process begins in the terminal twigs and spreads backwards to 
the body of the cell, but with greater rapidity in the central projection 
than the peripheral Babes and Kremnitzer have described an atrophy of 
the plemis of fine fibrils which form a network around the capsule. 
These fibres, they state, come from cells in the spinal cord. Dehler has 
shown the existence of cells with a T-shaped process in the sympathetic 
ganglia : these may form the white ramus which connects the posterioi 
spinal ganglion with the sympathetic ganglion ; but I am not aware that 
any definite changes have been described in the sympathetic, or in thif 
ramus; however, degeneration of the sympathetic is .j^remely difficult t< 
recognise by any methods at present in use. 

Can we apply our, knowledge of the before - mentioned systemic 
degenerations in the spinal cord to the explanation of some of the 
im^rtant clinical phenomena of tabes? Inference- to the diagram 
(1% 1) will help to explain some of the phenomena of tabes ; namely, the 
diminution of tonus in «the muscles, the incoordination, the absence of 
l^e knee-jerk, the ataxic gait, Bomberg’s symptom, and the various dis- 
tiirbanoes of sensation. 

aflTerent system of the neurons of the spinal ganglion convey 
^^emMions from the skin, the muscles, ud the tendons and joints, and these 
^ %iiisihtionj|! troyel by three sets of : (1) Shorty forming the spinal 
are ; (“•) length fibr^ which break up into a'brushwork 

sernldtd the cens of CSorke’s column, the axia-cylindb|: jaocess^ of which 
forin cerebellar tract ; (iii) Lung jUbreSy whj^ form ^ll’s column 

andbrmk into a terminal arborisation aroui^ the cells oi'^the nucleus 
gra^ft. fibres convey kinsmthedo . impulses to the s^sori-mo^ 

region of .tine cortex by the fiUet and the thalisinus opticus^ and^e brou|^« 
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ipto relation with the efferent pyramidal system. There are thus three 
circZc<*-*-spinal reflex, cerebellar, and cerebral. The true motor 
neuron which controls l^e muscle is situated in the anterior horn ; we 
know that in tabes this is unaffected — therefore the m&scle does not 
warfte ; nor is there, except^ in the late stages, any paralysis or loA of 
strength of voluntary movement, only incoordination. Jendrassik, 
Frankel, and others have shown that there is a marked loss of tonus. 
WhhBce comes this loss of tonus ? It is due, like the loss of myotatic irrita> 
bility and the consequent absence of the knee-jerk, to the break in the 
reflex spinal arc occasioned by the degeneration of the spinal roots, and 



Fia. 6.— PhotomicpogiBpb of a trauHverse Hectioii of the poe^or root (8rd luiiiter) from » ow of 
advanSStabe^ Tte ainall dark round bundle of llbree is the undege^tod anterior root, ttw 
large ^eromd root le the pneterior. Section stained by Welgert method. Ha^flcation, 20 
diameters. 


of those fibres irhich run forward through the root and the base of the 
posterior horn, terminating in an arborisation around the anterior horn 
By this degeneration the motor neurons in tabes are deprived of 
the atimuli which serve to maintain the reflex tonus and myotatic 

irritabmty (vide artide “ Tendon Eeflexes,” vol. vi. p. 629). 

The influence that sensations coming from the periphery have m 
wiMTi«»imng muscular tonus was strikingly shovm by ^ ejqwiimenft 
which Dr. Sherringl»n and I made on monkeys. We found that 
immediately %fter dividing the posterior roots supplying «he hmb there 
occurred a great diminution in tonus in the muscles of the limbs j we 
(Oeo observe in two a^mals shortly after the operation, and for some 
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considerable time afterwards, a marked incoordination closely resembling 
tabetic incoordination in man. If the limb was rendered*^uite “apso^ 
thete” by diijding all the sensory roots supplying it, tbe animal was 
unable to use* its hand for volitional movemenlS ; theii'e was a sensory 
farAysis, although associated movements at Ijie elbow and shoulder were 
frequently observed. This loss of volitional power over the hand was 
not due to injury of the efferent tract, was proved by the fact that 
stimulation of the cortex evoked all the movements even more reeflily^ 
than on the sound side. The movements obtained by stimulation seemed 
to me in some instances to have a greater excursion than normal* This^^ 
I believe, is due to the loss of tonus in the muscles opposing the action 
for example, extension of the wrist seemed to be greater and more Sudden" 
than normal owing to the loss of tonus in the flexbrs. By reference to 
Fig. 1 it will be observed that the limb of such an animal is practically 
cut off from the central nervous system. Except by vision the animal 
is unconscious of the existence of its limb, and without a knowledge of the 
sense of position it is unable to ideate a movement or to appreciate the 
successive changes which occur in the parts moved ; consequently ther^ 
is a paralysis of voluntary movement. It is only in advanced stages of 
tabes that there is actual paralysis ; and an examination of the spinal cord 
in the paralytic stage shows complete destruction of the exogenous fibres 
of the posterior colunuis. 

The experiments of Vierordt and Heyd show the importance of the 
cutaneous sensations coming from the soles of the feet ; these observers 
found that by anaesthetising the soles of the feet instability and oscillation 
occur on closing the ^es. Tabetics, who did not show Bomberg’s 
symptom, exhibited it if the anaesthesia of the soles of the feet had been 
produced artificially. Clifford Allbutt, Leyden, Charcot, Yulpian, and 
others have explained Romberg’s symptom by the falling away of cutaneous 
sensibility in the soles of the feet. There is no doubt ^hat this increases 
the instability, but many tabetic patients exhibit this phenomenon when 
the ordinaiy methods of testing show perfect cutaneous sensibility in the 
feet. It is a curious fact that sometimes an ataxic patient can stand with 
opaque glass in front of his eyes, whereas he will immediately sway to and 
fro on closing his eyes. I have seen several cases of tabes, beginning with 
optic atrophy and ending in complete blindness, remain for a long time in 
the pre-ataxic stage, although they had lightning pains and absent knee- 
jerk& These facts are very hard to explain, and they support in a measure 
Raymond, Jendrassik, and Frankel’s view that the incooi^nation of tabes 
is due to psychical disturbances. Raymond argues that if co-ordination 
is a cerebnd function, then the incoordination of tabes is a cerebral 
disturbance. Reference to Fig. 1 shows that in tabes the direct sensory 
^th to the opposite cortex is interrupted by the degeneration of Goll’s 
ceduino. This, however, is only one cause of incoor^nation. It would 
certainly lead to defective consciousness of the changes occifrring in the 
tension of tendons and muscles and skin, and ii^ the pressure' on joints 
during movement of the limbs, and volitional impulses would be impairei^ 
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hy this defect of consciousiaess ; but this cannot be the whole explanation, 
'>or in gener^l^ralysis we have a progressive destruction of the cerebral 
cortex : yet unless the posterior columns of the spinal cord are affected 
there is not coarse ata^iic incoordination. Pierret has als(? recorded two 
cases of sclerosis of GolFs column without ataxy. For the maintenance of 
bodily equilibrium iu the erect posture, while standing or during the 
successive changes that occur in the trunk and limbs in progression, a 
proi)eT adjustment in the contraction of correlative antagonistic muscles is 
necessary. In standing erect, the joints are fixed by the tonic contraction 
of the a|}tagonistic muscles of the lower limbs. The motor neurons of the 
toterior horn which preside over the muscles are excited by impulses 
from tjie periphery. Unequal and imperfect transmission of sensory 
impulses -v^l lead to unequal and imperfect excitation of these motor 
neurons, and to a corresponding unequal and imperfect innervation of the 
muscles whereby their normal equable tonic contraction is disturbed and 
lowered. Seeing that in tabes there is a progressive degeneration of the 
afferent spinal neurons, we can easily understand that there will be a 
• progressively lowered and unequal tonus in the muscles. 

Again, the degeneration of the fine plexus around the cells of Clarke's 
column (vide Fig. 7), met with early in the disease, is sufficient 
to explain the loss of power of balancing the body when the basis of 
support is narrowed by placing the feet together or standing on one foot, 
even though there be no paraesthesia of the soles of the feet. Reference 
to Fig. 1 shows that atrophy of this fine plexus leads to interruption of 
the sensory afferent impulses to the cerebellum, and puts this organ, 
which is concerned with unconscious co-ordination and tonic contraction 
of the muscles engaged in maintaining bodily equilibrium in the erect 
posture, at a great disadvantage. On closing the eyes another guiding 
sensation is removed and the instability is increased, there remaining 
only the sensationu coining from the semicircular canals. Some experi- 
ments recently performed by Bickel upon dogs show that this animal after 
section of the posterior roots exhibits ataxy for a short period of time after 
being placed in a dark room ; but compensation soon occurs. Later the 
semicircular canals were destroyed, and then the animal when placed in a 
dark room exhibited atakic gait, which was permanent. The power of 
compensation in man is necessarily imperfect, because of his erect posture 
and of the readiness, therefore, of the line of the centre of gravity to fall 

outside the base. . t 

In walking, the co-ordination of the correlative tonic contractions of 

the antagonistic muscles in the resting leg is imperfect for the same reasons 
as above mentioned for standing; but the disturbance of equilibrium is 
greater, because the weight of the body is resting on a narrower base. 
The advancing leg is raised from the ground and moved fomard bjf 
volitional impulses from the cortex cerebri — contraction of certain groups 
of muscles with stretching of the antagonists takes plac#. If earned 
this necessitates the association of consciousness ana 
consciousnks of the sense of position of the limbs in the 


out perfectly 
volition ; but 
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successive changes that occur during the movements depends upon the 
continuous and uninterrupted passage to the cortex of impul§es from th? 
skin, joints, tendons and muscles of the parts engaged, impressions which, 
taken togethei^ make up the kinsesthetic sense. A break in this path is, 
o however, only one factor in the production of incoordination ; for if there 
were not the loss of spinal reflex tonus, and interruption to the cerebellar 
path, there would not be marked incoordination. Volitional impulses 
produce an increased contraction of one group of muscles acting u^an a 



Fio. T.—PhotoiuicrogTBpli of Clarke's column at the level of the lut lumbar segment fhim a case of 
tabes. There la complete atrophy of the fibres of the postero-extenial column, which break up 
into a Inrush work around the vesicular cells. The cells themselves are unclianged, only the felt 
work of nerve fibrils which surrounds them is atrophied. IniuSlses ftoin the periphery are thus 
cut off from the cerebellum. The axis-cylinder processes of tnese cells fonn the cerebellar tract. 
Magniflcatlon, 200 diameters. 

joint, and stretching of the correlative antagonists ; but if there is 
diminution and inequality of reflex spinal tonus in the muscles there must 
necessarily be unequal and imperfect action of the antagonistic muscles. 
This will of itself cause irregular, jerky, and incoordinate movements ; 
but besides this, the muscles being in a state of unequal tension, false 
ftupressions will travel up to the cortex with each successive change of 
positioiL The ataxic tries to compensate this by vj^ion. 

The Ughtifing pains may be explained by the degeneratien of the root 
fibres; but their paroxysi:^ character is difficult to understand. The 
partial anssstheaia may be accounted for by the partial degeneration of the 
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roots. ProfeAor Sherrington has shown that at least three roots overlap 
One another in a skin area, and that in order to produce complete loss of 
sensation in a part all three roots must be divided. If there be pro- 
nounced analgesia or anaesthesia the peripheral nerves are prbbably affected. 
With regard to the visceral crises nothing is known. It was suggested 
by Boss that these phenomena might be associated with the degeneration 
of the nerve network around the cells of Clarke’s column. No doubt in 
th^ dorsal region sensory fibres come from the viscera by the posterior 
roots. Dehler’s observation already referred to suggests the possibility 
that in tabes sensory fibres passing from the sympathetic ganglia to the 
pgsteribt spinal ganglia may be found degenerated ; certainly the matter 
: is worthy of investigation. 

The Argyll-Bobei;tson pupil is the most frequent objective symptom 
of tabes, as it is of general paralysis. In the former disease the reflex 
rigidity of the pupil to light is generally associated with contraction — 
in the latter with dilatation. No very definite anatomical facts have 
been brought forward to explain this remarkable phenomenon ; it is 
.asserted that it is due to a break in the synapse between the terminal 
arborisation of optic nerve fibres in the corpora quadrigemina and the 
dendrites of the sphincter iridis nucleus. The pathology of tabes has 
been more clearly intelligible with the modern conception of the neuron 
as an independent complex cell unit ; and although there are a great many 
problems yet to solve before we can satisfactorily explain many of the 
clinical phenomena, yet the fundamental principle of the neuron has 
revolutionised our ideas of the pathology of this disease. Sclerosis 
due to overgrowth of the glia tissue is secondary and proportional to 

decay and atrophy of the neurons. 

^ ^ ^ Y,w. Mott. 


Symptoms. — ordinary case of tabes falls naturally into three 
stages, according to the degree of intensity in the principal symptom — 
incoordination. In the first, sometimes called the pre-ataxic stage, there 
is no incoordination ; the patient can stand and walk normally. In the 
second stage standing and walking are rendered more or less difficult. In 
the third the patient caiwiot stand. or walk alone. 

Probably the earliest symptom to attract the patient’s attention will 
be pain- Of this there may be various kinds, but the most characteristic 
are the so-called lightning pains. These are sharp and shooting m 
character, sudden in onset, momentary in duration ; they occur in toute 
which last a variable time, which are paroxysmal (leaving interval it 
may be long intervals, of freedom), or which may be periodic, m 
general character, then, of the pains is neuralgic ; but they are not, like 
Luralgia, necessarily limited to special nerve distncte ; they may 
haunt OTe spot, may be widely distnbut^, or may shift their seat 
rapidly. Usjially thi earliest pams are in the lower limbs ; but this is 
not invariable, they may begin in the face or head. They are gene^y 
J^vated hi dJp by cold winds, so that the patient ca^ them 

• VOL. VII 
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rheumatics.” They may leave a transient ^ cutaneous hyperaesthesia. 
Sometimes in connection with lightning pains, and sometimes without, 
them, a sudden giving way of the legs has been noticed. Tliere may be 
pain, too, that te not lancinating, but has a dull achipg or boring character, 
and ^ situated in the back, trunk, head, or limbs. Many are the com- 
parisons made by the unfortunate patients in Vhom the pains are severe : 
“ like knives, needles, electricity ” ; “ like gimlets, corkscrews, or Hot irons 
thrust into the flesh ” ; “ like wild beasts ghawing,” and so on. , 

A history of causeless paroxysmal shooting pains should of itself 
direct our thoughts towards tabes ; but other complaints may be made. 
These, as we shall see, may be very variable, but some are particularly 
common: for instance, diplopia, squint, or ptosis, depending o^ some 
transient oculo-motor palsy ; or difficulties of micturition, so that the 
patient either cannot pass water readily, or (which is perhaps more fre- 
quent) cannot retain it properly ; the urine escapes from him involuntarily, 
or he has to hurry when once he has felt the desire to micturate. There 
may also be troubles in the genital sphere ; or in walking the patient may 
experience a sense of fatigue quite disproportionate to the exercise. 

Luckily the diagnostic importance of such complaints can be tested 
by physicfd examination, and for this we turn to the state of the knee- 
jer^ and the state of the pupils. 

I need not now dwell on the method of investigating the knee-jerk 
[vide art Tendon Reflexes,” vol. vi.] and of the general inferences to be 
drawn from it. Suffice it to say that in tabes, even at an early stage, the 
knee-jerk is commonly absent, while the power, nutrition, and electrical 
reactions of the extensor muscles of the knee remain normal. This dis- 
appearance of the knee-^rk in tabes has been called Westphal’s sign. The 
date of its disappearance we cannot usually fix ; in some few cases the knee- 
jerk may disapp^ under observation, becoming feeble, unequal on the 
two sides, and finally absent ; in some few it may remaii^ present for years ; 
in some an early stage of exaggeration has been reported ; but as a rule, 
when the patient first presents himself it is gone. 

The symptom derivable from the pupil consists essentially in this — 
that the pupil does not contract (as normally it should do) when light is 
suddenly thrown upon the eye ; but the normul contraction still takes 
place when the patient fixes a near object (that is, accommodates or 
converges). This is known as reflex iridoplegia, or as Argyll-Bobertson’s 
sign. Commonly the pupils are small — sometimes so small as to deserve 
the name of pin-point pupils,” and symmetrical with each other, both 
in size and in mode of action. Inequity in size, however, is not very 
uncommon, though uniocular reflex iridoplegia is decidedly rare. It is said, 
too, that such pupils do not dilate under the stimulus of pain. Varieties 
of action occur ; thus a pupil may contract to light, and then re-expand 
though the illumination be still maintained ; probably this marks an 
eai^ly stage oi reflex iridoplegia. Not infrequef{tly, alsf^ the pupils 
react neither to light nor to accommodation. The date of the appearance 
of the pupil sign is as difficult to fix as that of Westphal’s si^ In some 
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cases it may iit)t appear at^all, the pupillary reactions remaining normal ; 
but on the whole it is a very uniform, trustworthy and early symptom. 

* The coiAbination of these three symptoms — lightning pains, loss of 
knee-jerk and reflex ^idoplegia — warrants a diagnosis cif early tabes ; 
ah4 this is all the more certain if there be added the history or presence 
o&ocular paralysis, difficulties of micturition, or some of the anomalous 
symptoms which 1 sliall presently describe. 

^The 9ecmd sttige of tabes is characterised by the appearance and the 
progifbssive increase of ataxy, generally also by defects of sensation. By 
ataxy or incoordination we understand a want of harmony or co-operation 
in muscular contractions (as distinct from loss of power to contract), 

; whether they be employed to produce movement (motor ataxia) or to 
maintain a flxed position (static ataxia) ; so that from the ill-combined 
muscular contractions actions result which are disorderly and in- 
appropriate to their purpose. Incoordination, as distinguished from 
paralysis, has been recognised ever since Todd’s and Duchenne's writings 
as a special mark of tabes ; still, we must remember that a certain amount 
^of loss of power often coexists with it. Incoordination first reveals itself 
in walking and standing, actions which require the co-operation of many 
muscles both of the trunk and lower limbs. It begins as a mere un- 
steadiness in walking, which is most noticeable when the patient rises 
to walk, or when he turns ; or it may be brought out by making him 
march, halt, or turn to command, walk along a given line, walk back- 
wards, walk up and down stairs, and so forth. Above all, it is worse 
when he closes his eyes j and often he will volunteer the statement that 
he cannot walk in the dark. At first the pit suggests a mere loss of 
equilibrium, such as might bo due to an affection of«the trunk muscles ^ but 
in time the movements of the legs themselves become peculiar, the patient 
gets the feet crossed as he turns, and he plants them widely apart and 
uncertainly, looking to see where they are going. Finally, ho manifests 
the typical ** ataxic gait ” ) he rises from his seat and starts carefully, 
probably invoking the support of sticks or of a friend i he bends forward 
at the hips, looking at his feet; he lifts the advancing foot too high, 
throws it outward with a jerky movement, and brings it down again 
with a stamp. The actien of the lower limbs has been compared to the 
walk of a cock, or the movement of the legs of a marionette. Even when 
sitting he is unable well to direct the movements of his legs if he be told 
to describe a circle with his toe, touch one knee with the opposite heel, 
and so on. In standing, as in walking, he needs a wide basw for support, 
hence he is unsteady when his feet are put cl<^ together; or even 
supposing he can stand so, yet on closing his eyes he begins to sway and 
stwMrer This staggering when the eyes are shut is known as Eomterg’s 
s^tom, and is usually considered an early indi^tion of ata^. La^ 
the patient finds difficulty in standing at aU without support The in- 
codXation spreads •in time to the upper hmbs. Heie. it causw an 
awkwardness and want of precision m the movements of the hands, so 
that there is difficulty ii» writing, in buttomng the clothes, m playing a 
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mufiibal instrument, in carrying out the finer manipulatiomf^of trade, and 
80 On. If the patient be told to pick up a pin from the table, the hand^ 
wavers, and hovers over it before arriving at it, and the fingers fumble'' 
b^ore grasping it In the upper, as in the lower Umbs, the maldirection 
of movement is much increased when the aid of sight is denied. Thi)^ a 
favourite test is to tell the patient to touch the tip of his nose quickly 
with one fore-finger, first with the eyes open (which he will do unless 
the ataxy is pronounced), next with the eyds closed (when the finger ^ill 
probably go wrong). 

Defects of sensation are usually found by the time that incoordination 
is well established. The commonest and most obvious of these begin in 
the lower limbs. The patient has sensations of tingling, pins and needles, 
numbness and deadness, and when walking may ^perience a peculiar 
feeling as if he were treading on cotton-wool or on a thick oarpet. In 
the trunk, too, the weU-known “ girdle pain ” may appear — ^that is, the 
sensation of a cord tied tightly round the body. Examination may then 
show ansBsthesia of various degrees, of various distribution, and affecting 
variously the several forms of sensation (touch, pain, temperature, etc.) , 
To these points we shall recur presently, but it may be stated here that 
analgesia (readily tested by the prick of a pin) and delay in the trans- 
mission of such sensation of pain is particularly common. Sometimes 
the sense of posture is lost, so that the patient cannot tell how his legs 
are placed without looking at them, nor imitate the position of one limb 
with the other when his eyes are closed. Sometimes he is unable to 
discriminate the difference of weights placed in his hands. 

The general tendency of the ataxy is to get slowly worse, and to 
spread upwards to the hwds and arms. The same may, perhaps, be said 
of the more definite forms of sensory defect. The lightning pains in 
some cases disap}>ear as the disease ^vances; the pupil sign and the 
absence of knee-jerk remain, as a rule, unaltered. ^ 

The third stage is but an aggravation of the second, in which the 
increase and spread of the ataxy has rendered the patient quite helpless. 
But there may, indeed, be a genuine paraplegia, and there is likely to be 
more definite paralysis of the bladder than before, and sexual impotency, 
if this have not existed from an earlier stage. Confined, as he is now, to 
bed or to a chair, emaciated and feeble, the patient’s life is obnoxious to 
peril from; bedsores, cystitis, or intercurrent disease. 

Having now described what is usually considered the standard form 
of tabes, I will next consider in more detail the motor, sensory, and 
reflex abnormalities which occur in this disease ; and .particularly those 
affections of the special senses, of the viscera, and of the joints, which often 
form such striking and dominant features of it as to throw the classical 
kxsomotor ataxia quite into the shade. 

Motor affections, — \ have already alluded to two motot affections other 
than ataxia: ^rst^a disproportionate fatigue after '"exercise^ which is an 
early symptom in dome cases, and which, according to Pitres, may occur 
in paroxysms just like the pains ; secondly, a true muscular weakness of 
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tji© legs, appearing alongside of the incoordination. Such weakness is 
most cas^s a subsidiary affection, requiring examination to detect it. 
For when paralysis and incoordination of the limbs are at aU propor- 
tionate to each other the case will probably be ranked as ataxic paraplegia 
rather than tabes, though ^the line between the two diseases may be 
difficult to draw. But it is more important to notice the many forms of 
genuine motor paralysis which^may present themselves ; and these, from 
thefr^very variety, it is difficult to classify in an exact and useful manner. 
First, let me say that some of them may occur early in the disease, 
.are limited in their area, and transient in nature. Such is usually the 
^character of the very common ocular paralyses ; thus, in quite the early 
’stages •f tabes one third nerve or a branch of it, one sixth, or one superior 
oblique, may be paralysed partially or totally, and may recover again in 
a few 'months, weeks, or even days. But even these ocular palsies may 
be bilateral \ thus double ptosis has been frequently noted, and paralysis 
of both sixths sometimes ; nor do they invariably recover. Less com- 
monly the early paralysis takes the form of an hemiplegia or a paraplegia, 
*so that a patient may suddenly lose power in both legs, or in the limbs 
of one side, and recover ; but the recovery is followed by the symptoms of 
tabes. Such early transient palsies are alleged by some authors to be 
genuinely syphilitic, and, indeed, gummata and arterial disease have some- 
times been found after death ; still it must be remembered that similar 
palsies occur in the early stages of disseminated sclerosis, a disease 
with which syphilis has nothing to do. While speaking of hemiplegia 
we may note two other facts : first, that tabes may be heralded or 
accompanied by sundry other cerebral phenomena, such as fits, either 
epileptic or epileptiform, or attacks of vertigo or coma, recalling the much 
more common occurrences of this kind in the allied disease general paralysis 
of the insane ; secondly, that, apart from the early and recoverable hemi- 
• plegia, hemiplegia a more permanent character, and depending probably 
on ordinary vascular lesions, may occur in any stage of tabes. But to 
recur to palsies limited to the distribution of nerve-trunks. These may 
occur, though less commonly, in other districts than the ocular ; par- 
ticularly in that of the peroneal nerve, or in that of the ulnar, radial, or 
spinal accessory. These nerve-palsies may be either single or bilateral. 
Bilateral laryngeal paralysis I shall discuss later. Paralyms in the 
district of the hypoglossal is marked by atrophy of one-half of the tongue ; 
' the affected lateral half of this organ is flabby, furrowed longitudinally, 
and wasted ; when protruded the tip points to the paralysed side, and 
the paralysed musfcle cannot be felt to contract; nevertheless, the patient 
finds singularly little inconvenience either in speaking or swallowing. It 
would seem that such lingual hemiatrophy is due to disease sometimes of 
the nerve, sometimes of the nucleus. The mention of nuclear (Bsease 
brings us to yet angther class of palsies of a more graerah^ and 
promessive iteture than those we have been considerihg, clmicaUy 
r^mbUng progressive muscular atrophy, and like it caus^ either by 
multiple Luritis or by Sdsease of spinal and bulbar nuclei. Such pro- 
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groBBive disease may begin with wasting of the intrinsic muscles of the 
hands, and spread thence to the shoulder and other musclea; or in the*' 
lower limbs ; 9 r it may begin in the tongue and lips taking the form of 
a progressive bulbar paralysis ; or in the muscles of the eyeball as a pro- 
gressive ophthalmoplegia. This combinatioi^ of tabes with progressive 
muscular atrophy is not, however, common \mie Bulbar Palsies,” 
p. 219]. 

SensoKy affections . — Only a few authors ^ve made systematic and eL'act 
observations upon the sensory defects of tabes. It has been recently 
stated that a diminution of sensibility in the trunk is a conuqrion and 
early symptom, so that the patient, though not really ansBsthetic, cannot 
feel light touches here. This dulling of sensation, hypsssthesia” as it has 
been called, affects (it is said) a zone corresponding t6 the middle and lower 
dorsal nerves ; but it may spread thence and reach the limbs. At the 
edges of the zone there may be hyperalgesia, especially when the stimulus 
of cold is applied. In the limbs, on the other hand, particularly the lower 
limbs, there may be more definite ansssthesia. This too may sometimes 
be found in the f^e and head, even where there is none in the limbs. 
All modes of sensibility — tactile, painful, thermal, etc. — may be abolished 
together, or there may be dissociation ” as it is called, that is to say, 
the several modes may be very unequally affected. Where there is such 
dissociation sensibility to pain is particularly apt to be lost ; but a special 
thermal ansesthesia is far less common in tabes than in syringomyelia. 
The analgesia may affect not only the skin, but also deeper parts, such as 
the muscles and l^nes ; analgesia upon pressure of the testicles has been 
specially noticed. According to Oulmont, tracts of cutaneous aneesthesia 
are symmetrical when they affect the limbs, but may be unilateral when 
they affect the face and head ; and they have certain favourite sites, such 
as the toes, plantar surface of feet, anldes, knees, certain points about the 
trunk or fingers ; later authors, however, doubt this latter statement, and ^ 
probably we cannot yet speak very definitely about their distribution. 
In the upper limbs ansssthesia is said to begin in the ulnar fingers and 
ulnar side of the hands and arms. Analgesia of the ulnar nerve has been 
particularly noticed. A healthy man, when his ulnar nerve is forcibly 
compressed against the bone just above the inner condyle of the humerus, 
feels numbness an^ tingling in the little finger — ^the ordinary funny- 
bone ” sensation — and pain at the point of compression ; but a patient 
with tabes (it is said) feels the peripheral tingling, but not the local pain. 
Lastly, short of downright anaesthesia, and sometimes as the precursor of 
it^ perversions and impairments of sensibility, of very various kinds, often 
occur. Thus sensory impressions (and peirticularly, as I have said, 
painful impressions) may be delayed in transmission, so that the patient 
aoes not cry out till some seconds after he is pricked or {nnched ; or he 
may feel the contact of the pin-point at once, but, ^ the pain of the prick 
only after a '’distinct interval. Or a touch may be felt/^^but wrongly 
localised. Or he may feel that he is touched, but be unable to say with 
what sort of thing he is touched. *Or he may be insensitive to slight 
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stimuli, but unduly sensitive to moderate stimuli of the same nature; 
.and so forth. 

• Afiections of reflex actions , — ^The cutaneous reflexes are comparatively 
unimportant in tabes^ it would appear that they correlpond generally 
with the tactile sensibility of the sldn, being absent when the skiif area 
from which they ar^ prodifced is ansesthetic, and present when it is not 
It is said that the cremasteric reflex is absent when the patient is 
imfKj^ent. Of the organic rSflexes, difficulties of micturition, such as 
slowness and straining, or imperfect control over the bladder, are (as I 
have said) frequent in the early stages ; paralysis of the bladder may 
occur later, but is not perhaps so frequent as might have been anticipated. 

• The ^notion of defsecation is less frequently affected. The sexual 
function in the mai^is prone at first to abnormal irritation; Trousseau 
remarks that a patient with early tabes may be capable of repeating the 
sexual act several times in a single night. Impotence with absence of 
desire supervenes sooner or later. Women who are the subject of tabes 
have been known to bear children ; but it is certainly more common to 
find a history of sterility, whether this be due to the tabes or to the con- 


ditions which lead up to it. . . • t v 

The very great importance of the tendon reflexes in diagnosis I have 
already pointed out. The early disappearance of the knee-jerk is due to 
the fact that the spinal degeneration, attacking the fibres of the posterior 
roots soon after their entry into the cord, usually begins in the lower 
dorsal and lumbar regions, and thus cuts the reflex arcs which pass through 
this part. In those rare cases where the degeneration begins higher up 
in the cord (cervical tabes) the knee-jerk may be retained. The disappear- 
ance of it is therefore a sign of local disease ; namely, of a lesion in the 
nostero-extemal column of the dorsi-lumbar region. If this i«rt be com- 
Setelv destroyed the knee-jerk will be completely absent, whatever the 
other conditions enay be; but, if the destruction be incomplete, it is 
possible that the knee-jerk may be maintamed, or even e^erated if 
there be simultaneous degeneration of the kteral columns. T^s may be 
seen in cases of combined postero-lateral sclerosis ; and mmilMly, in some 
cases where hemiplegia has occurred in the course of tabes, the knee-jerk 
of the paralysed^^side Has been temporarily restored by the dracendmg 
lateral Mlerosis which results from the cerebral lesion. On the other 
hand, when the posterior sclerosis is advanced we imy TJ^toess in such 
Smiple^c cases Se curious combination of post-hemiplegic rigidity with 

abseniM^f^ee j^^^ guises.— Among affections of the speciri wnses 1 ^ 
t 11 ATid flubiective sensations of smell or taste have been 

dMcriD^ y common, deafness ; such de«- 

oftener-^rthOT ve^^ , incomplete and bilateral; and its cause may 

STon? well-known case, indeed, there was 
be difficult 40 atrophy of the auditory nerves was 

M tU brtwr too™ ..p* tfroply- B.t 
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it would be a mistake to suppose that deafness ois always due to atrophic 
changes in the nerve. Sometimes, certainly, the cause lies mmnly in the^ 
middle ear; for' inspection shows an opaque hillocky retracted membrane, 
indicating a fiUrosis of the tympanum ; in other c^es examination with 
the tuning-fork points either to central ” mischief (which of course may 
be either in the labyrinth or in the nerve), or to ^ mixture of central 
and middle ear mischief. It has been supposed that chronic fibrosis of the 
middle (and inner?) ear in tabes depend!^ on some perverted trqphic 
influence in connection with the fifth nerve; but obviously a certain 
allowance must be made for mere coincidence, since chronic middle ear 
catarrh is in itself a common affection. 

Affections of the eye are far more important, and foremost among these 
stands atrophy of the optic nerve. The frequency of this has been 
estimated at 15 per cent or thereabouts. It generally begins at an early 
stage of the tabes, preceding the ataxy, nay, sometimes preceding the 
pains, so that such cases may come first under the care of the oph- 
thalmic surgeon. The patient notices a failure of vision, first in one 
eye and, after a variable interval, in the other ; and this as a rule pro- 
gresses to complete or nearly complete blindness in both eyes. Com- 
monly, as his visual acuity diminishes, the patient becomes colour-blind, 
and his fields of vision become contracted, either concentrically or 
irregularly. Sometimes large sectors of the field disappear, and this 
may even produce hemianopia. Central scotoma appears to be very rare. 
The defects in the two eyes, though they may differ as to their stage of 
degeneration, have a general symmetry both in their distribution and 
their progress. Visible changes in the disc begin to appear by the time 
that loss of vision is comp^ned of, and sometimes even in the eye which 
is not known to be failing. The changes mainly consist in pallor, gray 
discoloration, opacity, and undue sharpness of outline. As the vascularity 
of the disc diminishes, as its medullated nerve-fibres atrophy, and as its 
interstitial tissue increases in amount, so it loses its rosy translucent 
aspect) and becomes pale and opaque, taking on usually a dead gray 
colour, or sometimes a yellowish tint, or even a chalky white. The 
physiological cup may appear deep, with undue exposure of the lamina 
cribrosa, or it may be filled up, so that the stSrface of the disc looks 
flattened The edge of the disc is sharp and clear-cut all round, so that 
it contrasts with the surrounding fundus. The retinal vessels may remain 
of normal size. Upon the great prognostic importance of optic atrophy, 
involving as it does the prospect of utter blindness, it is unnecessary to 
insist. The gloomy outlook is somewhat relieved by a belief, which is 
commonly entertained, that when tabes begins with optic atrophy the 
ataxic symptoms are likely to be less marked and less progressive than 
uauaL Neither must we forget its diagnostic importance as an early 
sign of tabes ; for primary progressive optic atrophy is comparatively 
common ul thiadisease and rare as an isolate occurrence ; therefore, when 
patient consults us for this alone, a careful search must be made for 
other symptoms. 
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The principal abnormalitieB of the pupil and the very common palsies 
•of the exteipal ocular muscles have alresuiy been mentioned. Less common 
and more serious is a progressive ophthalmoplegia externa. One after 
another the ocular movements become limit^ and abolished, till both 
eyeballs are reduced to permanent immobility. This condition usually 
comes on early in the disease, and does not pass off. It is due to disease 
of the oculo-motor nuclei, and may be associated with muscular atrophy 
in 4l\p Umbs. While such oph1;halmoplegia is progressing, the movements 
of the eyeballs may be jerky and irregular ; but a well-marked nystagmus, 
such as^is so common in disseminated sclerosis, is very rare in tabes. 

We now come to the subjects of visceral disturbances and of trophic 
lesion% Many, of these form extremely striking phenomena, which, 
although fairly common, have little apparent connection with spinal 
disease. Hence, when they manifest themselves early in the course of 
tabes (as they often do), and apparently as isolated facts, their true 
signification is apt to be overlooked. 

Visceral crises . — The so-called visceral “ crises ” must necessarily arrest 
• attention. These consist in a sudden and violent disturbance of function, 
for which no sufficient external cause can be found, followed by an equally 
rapid return to normal, and a recurrence of the attack after a variable 
interval. This paroxysmal character of the “ crisis suggests an analogy 
to the bouts of pain, and, indeed, a typical crisis is accompani^ with 
pains. The commonest is the “gastric crisis.” In this the pains con- 
centrate themselves upon the epigastrium, nausea sets in, and soon 
vomiting too of a most severe and intractable character ; the ^tient 
brines up first his food, then bile-stained mucus or clear fluid. Yet the 
tonme is clean, and, though the pulse may be.fAquent, the temperature 
remains normal. Severe gastric crises may be accomi^nied by much 
nervous depression, or even by collapse. After a variable time, usually 
one or more daysf the vomiting ceases as suddenly as it began, leaving 
the patient well except for exhaustion. But the attack will recur ei er 
at irregular intervals or in some cases with remarka e pen . 

some attacks there is no pain, only the paroxysmal and causeless ^o^itinfr 
Usually the gastric crises occur early in the disease, and ® 

progresses; Sd later the patient, seeing no connection between them 
Ldthe paralysis which has since overtaken him ^ 
to the nl^sic^n, or may merely mention that he is subject to bilioim 
^Ponverselv at the time of their occurrence they may form his 

vomiting? the possibUity of an early tabes should be 

SoBOUS to gastric crises, and sometimes associated ^ T® 

or without abdominal pmns. Somet ^ sensations Similar 

attacks of tenesmus,, pains, or ot ^ , Sidney urethra, and 

pains and difficulties may ® j a^culus. In the sexual sphere. 

m^tSy^lTtiSiblS^wltrieM erections and emissions; and women 
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with erotic sensations which have been termed clitoridean ciises. Anoma- 
lies of secretion may accompany, or may constitute these visceral crises^ 
Thus during a gastric crisis the secretion of gastric juice is stated £o 
be increased, a\id the chlorine of the urine correspondingly diminished ; 
and ^n the intestinal crisis there is a watery secretion from the bowel 
Paroxysmal fluxes of urine, of saliva, of tears, paroxysmal sweatings, and 
even attacks of glycosuria have been observed. 

Affections of the larynx . — ^Affections o^ the larynx occur; tbe„(»m- 
monest of which is a bilateral paralysis, involving the abductor muscles 
only. The power of dilating the glottis is gradually lost ; first of all the 
cor^, which during inspiration should diverge widely, diverge imperfectly 
or remain immobile during this act^ though during phonation th^y still 
approximate properly ; next they take up permanently a position nearer 
and nearer to the middle line, till the glottis is reduced to a mere chink. 
The symptoms of this paralysis are in its earlier stages almost nil ; for 
the voice is unaffected (the tensors and adductors acting normally), and 
the only difficulty experienced by the patient is in getting breath quickly 
after prolonged expiratory efforts, as in speaking or singing ; but in time 
there arises a certain stridor during respiration, evident either in the 
pauses of his conversation, or as a snoring noise when he sleeps ; finally, 
as the glottis becomes extremely narrow, he finds himself liable to attacks 
of severe dyspnoea on the occasion of any slight laryngeal catarrh, or on 
extra respiratory exertion, inhalation of cold air, or other source of 
irritation to the larynx. Probably many of the attacks which are called 
‘‘ laryngeal crises ” are really mere exacerbations of a pre-existing abductor 
palsy ; but it would appear that paroxysmal attacks of cough and dyspnoea, 
analogous to the gastric frises, may occur without other basis than increased 
reflex excitability or spasm pure and simple. In some instances such 
laryngeal crisis is accompanied by coma and convulsions, suggesting 
the possibility of dangerous cerebral complications ; this has been called 
the laryngeal ictus.” A patient with severe abductor palsy is evidently 
in constant danger, and a tracheotomy, if not performed as a prophylactic, 
may be required at any moment; yet it is surprising how little in- 
convenience some patients may experience even when the glottis is con- 
siderably narrowed. 

Other laryngeal phenomena are unilateral paralysis, affecting move- 
ments both of abduction and adduction of one vocal cord (as in 
ordinary paralysis of the recurrent laryngeal trunk), which, according to 
Marie, is often associated with paralysis of the soft palate and hemiatrophy 
of the tongue on the same side ; and ataxia of the larynx, an extremely 
rare 6ondition, in which the cords move, but without proper rhythm or 
regularity, and there are sudden changes in the pitch of the voice. In 
Ame cases difficulties of deglutition occur which may be put down to 
abnormal innervation of the pharyngeal muscles, anjd are cidled pharyn- 
geal crises.” 

Circulatory system. — ^Fi'equency of the pulse was noticed by the early 
writers on tabes as a common symptom ; less notice has been t^en of this 
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jAtely, possibfy because the sympathetic nerve is no longer thought to be 
concerned Jn the pathology of the disease. Attacks simulating angina 
pectoris sometimes occur and have been classed as “cardiac crises.” 
Organic valvular disease, and particularly of the aortic •valves, is com- 
paratively common; and elaborate hypotheses have been advanced to 
account for this ; but it is probable that in some cases (looking to the 
age and sex of the patients) such aortic disease is a pure coincidence, and 
ttetv in others the tabes and the cardiac lesion have a common cause, 
namely, syphilis. Lastly, the symptoms of Graves’ disease have sometimes 
been o})served to coexist with those of tabes. 

Trophic lesions . — Of trophic lesions the joint disease is the most 
remankable. The characters of this were laid down by Charcot, and it 
has been named Charcot’s disease. It occurs most commonly, he maintains, 
in the earlier stages of tabes, that is, after the onset of the pains and before 
the onset of the incoordination ; apparent exceptions to this statement, 
such as the occurrence of joint disease in the upper limbs late in the 
course of tabes, may be explained on the ground that the spinal disease 
may be of long standing for the lower limbs when it has only just reached 
the upper ones. Though any joint may suffer, the large are more often 
attacked than the small, and the knee oftener than any. The affection 
may begin quite suddenly without any prodroma, or without any excit- 
ing cause ; but sometimes it may be her^ded by lightning pains in the 
neighbourhood of the joint, or a crepitation on movement may have been 
noticed ; or sometimes there may have been some trivial antecedent injury. 
The joint becomes suddenly swollen, and on examination presents si^ of 
a large effusion. Frequently this efl^ion is not limited to the joint itself, 
but the whole limb in its neighbourhood is fimfly cedematous. In spite 
of its acuteness this process gives rise to no heat, nor tenderness of the 
parts, nor any pain. In some mild cases the effusion subsides gradually, 
and leaves little Hrace behind it; more commonly on its di^ppearance 
the joint is found to be completely wrecked. This disorganisation depends 
mainly upon absorption of the tissues, whether ligamente, cart ges, or 
bones of the articulation, whereby may be produc^ either an extreme 
and abnormal mobiUty of the joint, so that the limb can be flung about 
like a flail, or else dislc^jations of an extraordinary clmracter. But some- 
times new bone may be thrown ou^ to be felt in ^ 

bosses, and buttresses, and may produce restrictions of moyement. It is 
rare for the original eflfusion to suppurate. 

The cUnical course of this arthritis differs so evidently ^m t^t of 
rheumatoid arthritis, that it seems at first sight sensing t^t *^0 
affections should have been identified. ’ Yet this identity has been upheH 
and narticularly by English surgeons. Two facts may be inentioi^ 

wbi.rp«l.« h.™ 

ttot ot anr c difficult in some cases to distog^h 

fro*’ Thooitoid Witho,. 1»« 
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into pathological details, it may be broadly stated that, extensive and 
rapid destruction of tissue, particularly of bone, with osteophytic deposits, 
in^ the capsule and synovial membrane, forming eventutdly spikes and 
sheaths of calcd^eous matter around the joints ma^y occurs in Charcot’s 
diseaM ; while slow thickening, ebumation, and outgrowths of bone, with 
lipping ” of the cartilages, occur mainly in rheumatoid arthritis. 

IVo other h^)othese8 concerning this ^oint disease have been advo- 
cated : first, that it is traumatic in origin, caused either by the ataxic ns^o’/e- 
ments of the limb or by the accidents to which an ataxic patient is neces- 
sarily liable — this is sufficiently refuted by the fact that it oftei;i arises 
before ataxy has set in ; secondly, that it is simply a syphilitic arthritis : 
for this latter opinion I believe there is little support, neither does it 
explain the peculiar characters of the joint disease in question. We there- 
fore adhere to Charcot’s original view, that the nervous lesion is essentially 
the cause of the arthropathy, though how this cause acts we do not yet 
know (vol. vi. p. 667). 

Closely allied, no doubt, to the phenomena of the joint disease is that 
of spontaneous fracture of bone. Such fracture may occur either on 
very trivial injury or without apparent cause ; and, like the joint lesion, 
is painless. The long bones, particularly those of the lower limbs, are 
most often broken ; but multiple fractures, involving many bones, may 
occur in the same patient. Tl^ last fact of itself suggests some constitu- * 
tional cause ; and it would appear that in the bones generally an absorp- 
tion of the osseous material has been going on, with dilatation of the 
Haversian canals, and (in the case of the long bones) of the central cavity 
of the shaft. The thinning and fragility of the compact substance thus 
brought about eventually results in fracture. Such fractures may occur 
in the immediate neighbourhood of diseased joints, indicating, perhaps, 
that both phenomena may depend on the same cause. So too rare cases 
of spinal distortion have been described, due partly to fracture of the 
vertebras, partly to intervertebral arthropathy. 

By a similar combination of bone and joint disease may be produced 
a peculiar distortion of the foot ; first, a firm, painless swelling forms upon 
the dorsum, subsequently the inner border becomes thickened, the arch is 
flattened, and the whole foot shortened and deformed. This condition 
differs from the club-foot described by Joffroy, which is a kind of equino- 
varuB with flexion of the toes, produced (it would appear) partly by a 
neuritis which has caused muscular palsy and atrophy, partly by pressure 
of the bed-clothes upon the flaccid and paralysed feet. 

Another aiSection of the lower limb^ possibly trophic, which has been 
seen in some cases of tabes, is rupture of the tendo AchiUis. 

Perforating ulcer of the foot is not very uncommon. This begins as 
a<Gom, seated commonly, though not invariably, on the ball of the great 
or little toe; beneath this, or in the centre of it, suppuration takes place, 
so that an tdoe^ or sinus is formed, which in bad cases may extend right 
into the joint beneath. It is common to find some ansesthesia in the 
neighbolirhood of such an ulcer. Gangrene of the toe occasionally supe^ 
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Md either for this ^use or on account of the inconvenience en- 
^foiled presence of an intractable sore, amputation may be required. 

Nevertheleis, the less severe forms of perforating ulcer, which are also 
the commonest, often Jieal by themselves, or under very stmple remedies. 
[Sqe article on “Perforating Ulcer,” etc., vol. vi. p. 572 .] 

Deformities and loss o# the nails, chiefly of the big and little toe, 
have been seen in tabes, and have been associated with the nervous dis- 
ea^ on account of the prevaletice of pain or. of ansesthesia in the parts 
concerned. The teeth in some cases have been observed to drop out; 
and even large pieces of the jaw-bone to come away, painlessly. 

As 'to cutaneous aflections, herpes sometimes occurs, preceded by 
■ lightning pains in the district of the eruption ; sometimes also crops of 
small subcutaneous ,ecGhymoses, also preceded by pains; sometimes, 
again, widespread effusions of blood under the skin. Subcutaneous 
cedema has already been mentioned in connection with the joint disease ; 
it may possibly occur alone. 

Mental affections , — In most cases of tabes the mind is not affected. 
. It is true that various psychical troubles, particularly in relation to the 
early stage of the disease, have been described by Fournier, but these I 
think are hardly a matter of general experience. Other authors have 
thought that the contented and hopeful way in which many patients bear 
^their terrible disease is in itself an evidence of some mental alteration. 
The opposite bias, namely, towards undue despondency and hypochon- 
driasis, though less common is far from unknown. But it is of importance 
to remember that in the course of tabes symptoms of general paralysis of 
the insane may supervene ; which is hardly surprising when we remember 
the very close relations between the two diseases. JBoth occur with greatest 
frequency in syphilised subjects, and in men rather than women. In general 
paralysis there may exist, over and above the cerebral lesion, a systematic 
spinal sclerosis, scgnetimes predominating in the posterior columns ; and 
in such a case the patient may be ataxic, and present the reflex irido- 
plegia and the absence of knee-jerk which are characteristic of tabes. 
So that it has been even asserted that the two diseases are essentially the 
same, and that general paralysis is a “ tabes of the brain.” Without 
subscribing to such a view, and holding rather that in ordinary tabes 
mental symptoms are somewhat uncommon, we have yet to remember 
that they do sometimes supervene in the form of exaltation, excitement, 
and the grand delusions characteristic of general paralysis. With the 
onset of such a mental state the walking powers may appear to improve. 
The prognosis is, no doubt, very grave, still the mania does in some 
instances pass away and leave the patient in his previous state ; more 
commonly, however, he gets rapidly worse both in mind and body, and 
dies a helpless and emaciated general paralytic. 

Course of the disease , — The ordinary course of tabes consists in a slow 
but steady pjrogress, ihe powers of locomotion growing woise by degrees, 
and the incoordination spreading to the upper limbs. The several stages 
are to be measured by years, or at any rate by many months. ITot in- 
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frequently, however, a natural arrest appears take placel^; for patients 
may suffer pains for many years without becoming ataxic ; and others 
already ataxic may be seen going about for an indefinite tifiie. Many' 
^mptoms, such as the early palsies, the pains, and the visceral crises, 
may disappear as the disease advances ; but thoroughly established ataxia 
rarely, if ever, disappears, though instances of improvement may be quoted. 
Neither does the knee-jerk return when once completdy abolished, nor the 
pupil regain its normal contractility. It is,^inde^, obvious that when ^he 
fibres of the posterior roots and columns are destroyed they are never 
likely to be replaced ; nor is it easy to see how their functions can be 
undertaken by other parts, and therefore such symptoms as depend on 
this lesion wfil persist. Still many symptoms may be caused in other 
ways, and particularly by peripheral nerve-disease, a^d tlien may 1E>6 far 
less hopeless. On the whole we may say that, the more typical and 
steady the march of the disease, the less the chances of improvement in 
the particular case. 

Tabes does not necessarily shorten life, and doubtless many patients 
outlive their physicians ; but danger may be anticipated in particular 
cases from laryngeal, cardiac, or cerebral complications ; or in the later 
stages from bedsores or bladder troubles, or (which is still more likely) 
from intercurrent disease. 

It is unusual for tabes to run a rapid course ; still patients have been 
known to become ataxic in a few wee^ or months, or even, it has been 
said, in a single night. 

There are cases in which the pains, anassthesia, and ataxia affect the 
upper limbs first ; or in which symptoms first appear in the districts of 
the cranial nerves. Ik these (which have been called ‘‘cervical” or 
“cerebral” tabes respectively) the sclerosis presumably begins in the 
upper parts of the cerebro-spinal axis, not as usual in the lower. The 
diagnosis then may be far from easy, especially in vie^i^ of the fact that 
the knee-jerk is likely to remain unaffected longer. 

It is important to remember that many of the anomalous symptoms 
which I have described may occur quite early in the disease; this 
applies particularly to the optic atrophy, the visceral crises, the joint dis- 
ease, perforating ulcers of the feet, and abductor paralysis in the larynx. 

General considerations. — ^As w.e have now described the course, 
symptoms, and pathology of tabes, I propose, before turning to. diagnosis 

treatment, to make some general remarks on the disease. The study 
of tabes has b^n facilitated by the &ct, that both during life and after 
death we can generally arrive at a tolerably definite diagnosis. For though 
its manifestations may be very varied, yet there is nearly always a sub- 
stratum ci certain cardinal symptoms ; and anatomically it presents a very 
definite lesion, namely, symmetrical degeneration of certain portions of the 
posterior columns, and of the posterior nerve-roots. This degeneration is 
in a double sense progressive : first, because it folldws froimthe laws of 
secondary degeneration that when fibres have been destroyed by disease 
at any one level, their prolongations into the uj^r levels of the cord 
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must perish also ; secondly, and chiefly, because the primary process is 
^itself progressive, and so fiir from limiting itself to one level tends to 
attack, in flpward series, the roots or root-zones of many levels. But 
although the charactenstic lesion, without which we couldi hardly reckon 
a given case as tabes, be degeneration of the posterior columns, it is kkely 
•that the morbid process hafif a wider incidence. This is rendered prob- 
able by the variety and extent of the symptoms, and is corroborated by 
th^ facts of optic atrophy and^of peripheral nerve degeneration in tabes. 
Tal^s from this point of view has been called a “ great sensory neurosis ” ; 
that is, a disease which selects for attack the afferent nervous apparatus, 
whethei^ central or peripheral. As such it may be conti'asted with 
•tamyotj^ophic lateral sclerosis, a disease which falls specially on the effer- 
ent part of the nervqjus system. This view is presented with still more 
definiteness by Marie, who holds that the afferent fibres degenerate in 
consequence of disease (not yet«demonstrated microscopically) in the cells 
which form their centres of nutrition ; namely, (i.) the cells in the ganglia 


of the posterior roots, with which the fibres of the posterior roots and 
. posterior columns are connected ; and (ii.) the cells of the peripheral 
sense organs with which, the fibres of afferent nerves are connected. 
Whatever be the precise point in which the degeneration originates, it 
certainly affects afferent structures mainly and most frequently. Still, it 
is not entirely confined to them, as is shown by the frequent occurrence 
of paralysis, and by the facts that degeneration has been demonstrated in 
motor nuclei and motor nerves also. Such a widely-spread process 
suggests a constitutional cause, and this consideration leads us to doubt 
the inferences which attribute the origin of tabes to purely local lesions, 
such as syphilitic meningitis, syphilitic arteritis, tsaumatisms, and the like. 
The view which refers the degeneration to some chronic blood-poisoning, 
which has originated in most cases from bygone syphilis, in some cases 
from antecedents ^ yet unknown, covers the facts better, and can be 
supported, as we have already sai^ by the analogy of post-febrile and 
toxic palsies ; but it is as yet without direct proof. 

The symptoms cannot all be satisfactorily traced to their anatomical 
origin Todd, who first described the symptom of incoordination, con- 
nected it with disease o&the posterior columns; and in tabw we think 
there can be Uttle doubt that this connection holds. Smce the posterior 
columns are mainly composed of fibres from the postonor roots, and 
. therefore mainly of afferent fibres, it is ratmnal to conclude that ato^ 
in general depends on interference with afferent nerve imp^sea This 
view has been energeticaUy contested; yet it ri^ives conmderable sup- 
nort from the fact that ataxia without paralysis is sometunes seen m 
Peripheral neuritis and in disease of the posterior nerv^>^ts extor^l to 
♦lia itself The lightning pains are commonly attributed to imta- 

the c»d. a.. “1-^^ 

extemes ” wJWch Piefret has shown to suffer early in the (l^sease) , but it 
in some cases peripheral neuntis may also contribute 

to the production of pakiB. 
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The loss of knee-jerk Westphal refers to degeneration ctf the posterior 
root-fibres in the dorso-lumbar region, just after their entry into the cord. 
Boss considered that the reflex iridoplegia is due to disease of fibres con- 
necting the anCerior corpora quadrigemina with the nuclei of the third 
nerves ; but this view has not been universally accepted. 

The explanation of many of the accessory ^symptoms (visceral, trophic, 
etc.) is still uncertain. Dr. Buzzard, observing that gastric crises and 
joint disease frequently occur in the samn patient, suggests that l^th 
may be due to some lesion in the neighbourhood of tne vagal nuhleus, 
where may be placed centres which control the functions of the stomach 
and preside over the nutrition of the bones and joints. Another explana- 
tion of symptoms of this class is, that they depend on peripheral neuritis, 
and that the occurrence of several such symptoms ^in tfie same ^tient 
may indicate a variety of the disease in which the peripheral nerves are 
specially prone to suffer. 

The dlagrnosls of tabes may often be made before ataxy sets in ; 
and a well-established case of ordinary tabes is certainly not easily mis- 
taken, except it be for certain cases of peripheral neuritis. Most cases 
of peripheral neuniis exhibit, it is true, paralysis rather than ataxy, 
accompanied usually with some muscular wasting and changes in electri- 
cal reaction ; and such features form a sufficient contrast to ordinary tabes. 
But sometimes peripheral neuritis produces ataxy without distinct 
paralysis, and since there may be pains and sensory defects, and since 
the knee-jerks may disappear, much difficulty of diagnosis may arise. Yet a 
diagnosis must be made if possible, for the chances of recovery are far 
greater in neuritis than in tabes. The points most useful for this purpose 
are as follows : — ^I'or peripheral neuritis it is usual to find some immediate 
cause ; either some toxic agent such as alcohol, lead, or arsenic, some ante- 
cedent fever, particularly diphtheria, or some constitutional affection like 
diabetes; for tabes this is not the rule. Peripheral^ neuritis increases 
with comparative rapidity, so that the ataxic stage is reached probably 
in a few weeks or months, and the affection may spread quickly to the 
arms ; in tabes there is a long prelimin^y stage, and the upper limbs 
may escape long after the walking ‘powers have been impaired. 
Accessory symptoms, such as visceral and trophic disturbances, are far 
more common in tabes. Lastly, the state of the pupil is of extreme 
importance. Where there is distinct and definite iridoplegia we may 
generally diagnose tabes; but when the pupil reacts normally, or is 
fixed, reacting neither to light nor accommodation, the diagnosis in 
default of other evidence must remain doubtful. 

The diagnosis from general paralysis is equally important^ for here the 
prognosis (at least guoad vUam) is worse than in tabes. Between the 
general paralysis that begins with characteristic mental symptoms 
and ordinary tabes there can be little risk of confusion. But there 
may be a spinal type of general paralysis, in which^the palgent exhibits 
ataxia, loss of knee-jerk, reflex iridoplegia, and perhaps other symptoms 
which we have described as belonging to tabee We must then look 
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carefully for si^s of imental degeneration, such as early loss of 
piemory, irritability, hebetude, and business incapacity (which I believe 
bd be exceptional in pure tabes), and particularly for the incipient affec- 
tion of speech, and ^remulousness of tongue, lips, or* hands, which 
characterise^ general paraly^sis. In general paralysis the progreA of 
the disease is generally more rapid than in tabes, just as we expect its 
conclusion to be. Absence of lightning pains, from which most patients 
with ^bes suffer at some time, should also suggest the possibility of 
general paralysis. 

The^name of ataaic paraplegia'* has been given to cases in which the 
lateral as well as the posterior columns are degenerated, and indicates 
the leading clinical fact, namely, that here paralysis of the legs, usually of 
a spastic type, is associated with ataxy. Commonly the knee-jerks are 
®^gg®rated, since the posterior root-zones of the lumbar region are not 
completely sclerosed. But sometimes the posterior sclerosis predomi- 
nates over the lateral, and the clinical picture may then approximate 
closely to that of tabes, and indeed the distinction becomes a matter 
chiefly of pathological interest {vide p. 145). 

Ataxia from cerebellar disease is characterised by a staggering, tipsy 
gait, often with a tendency to fall to one particular side ; jactitation of 
the feet, like that seen in advanced tabes, has been described, but cer- 
tainly is not the rule. The knee-jerks, too, are occasionally absent in 
cerebellar disease. Here the resemblance to tabes ends, for there is 
neither reflex iridoplegia, nor lightning pains, nor other sensory symp- 
toms. The same may generally be said of Friedreich’s form of “ heredi- 
tary ataxia ” ; moreover, the age at onset, the family history, the 
affection of speech, and sundry other data will aid'*us here. 

An ataxic gait is sometimes seen in disseminate sclerosis ; but the 
knee-jerks are usually exaggerated, the pupils act normally, and nystag- 
mus, so rare in tabes, is common ; while lightning pains, common in 
tabes, are rare here. 

In 8yring(myelia the lower limbs may be ataxic, but are more com- 
monly paraplegic j the disease usually manifests itself first in the upper 
limbs and upper parts of the body ; sensation is affected in a special 
manner, the temperature %ense being first abolished; muscular atrophy, 
spontaneous whitlows and necroses of the phalanges, and lateral curva- 
ture of the spine are common, while in tabes they certainly are not. 

Syst^ria does not counterfeit tabes ; for where the knee-jerk is absent, 
and the pupil does not react to light, hysteria may be so far excluded ; 
and, on the other hand, where both these signs are absent, tabes cannot 
be certainly diagnosed. 

Treatment. Concerning treatment we are not m a position to make ^ 

very definite and satisfactory statements. There are difficulties, obvio^ 
enough, in the way of estimating results; for the progress of the 
disei^ is slow, nay, sometimes it seems to undergo natuAl arrest^ w 
that lone observation is necessaiy before we can assert that a remed 7 
has done permanent go8d. On the other hand, even as the duease 
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wome of the most striking symptonw, such as l^htning pains, 
etise^ and the like, may spontaneously disappear, wjiatever th*^ 
mav have been. But in spite of such sources of fiJlacy we afe 
bqiklid to comaker how suffering may best be mitigated, and arrest of the 
^iaetse procured. • 

For the pains I consider andpyrin, ancf drugQ of this class, to be« 
fairly trustworthy remedies. Ten grains of antipyrin, or an equivalent of 
antifebrin, repeated hourly for three or four doses, '^l often cut jshort 
a bout of lightning pains. Or, if the pains be less paroxysmal, the drug 
may be given regularly three or four times daily. Salicylate of soda, 
colchicum with alkalies and with iodide of potassium, and aluminium 
chloride are also drugs that may be used in cases where .^the painv are a- 
prominent feature. When the pains are very severo and intractable, sub- 
cutaneous injections of morphia must be given, but the great danger of 
creating a morphia habit must be borne in mind. Gastric crises and 
other paroxysi^ visceral disturbances may sometimes be controlled by 
antipyrin and its congeners. For the urinary derangements ergot has 
been particularly recommended by Charcot. Looking upon the disease 
as a progressive degeneration of the nerve-centres, we shall advise the 
patient to aim at some quiet, wholesome mode of life free from anxieties 
and from the drive of excessive business ; and to abstain carefully from 
excess in alcohol, smoking, and sexual indulgence, if indeed he be still 
sexually capable. Bemembering, too, that the pains are intensified by 
cold and damp, we shall advise him to live in some dry and healthy 
situation, sheltered from east winds, and to winter abroad if he can 
afford to do so. The general nutrition must receive careful attention — 
iron, cod-liver oil, and hther tonics being used as required, and a whole- 
some, nutritious diet insisted upon ; for patients with tabes are generally 
pale and thin, sometimes actually wasted. Prolonged confinement to 
bed is not advisable, except under special circumstances ; it is better that 
the patient should continue to practise the use of his limbs. 

Of hydropathic treatment some authorities speak highly, others with 
reserve ; and it would seem that no vigorous or extreme measures should 
be attempted in this direction, nor too much expected in the way of 
relief. " 

Electrici^ has been applied in two ways : first, faradism, applied to 
the skin with the wire brush, chiefly with the view of relieving pain, of 
restoring sensation to anaesthetic parts, and, possibly, of acting upon the 
spinal cord in a reflex way ; doubtless static electricity might be used 
for the same ends ; secondly, galvanism applied to the spine so as to 
reach the cord, if possible, and to modify its nutrition; a cuiront 
being used of as many milliamp^res as can be borne. Two very large 
^electrodes should be used, and placed the one over the sacrum, the 
other higher up. The current is gradually rai^ to the maximum, 
and the up^r electrode moved slowly up and down tha spine so as 
to vary the density without rapid ma^es or breaks. Lastly, electrical 
treatment may be very ]^perly employed for the various paralyses 




TABES DORSALIS 


I3t 


ffWoh ocow m course of tabes, being applied to the affected nerves 
Eutd muscles m the ordinary way. 

• • As i» c^gs, considering the prominence assigned to syphilis as a 
cause, It nught be tho^ht that mercury would take the first place. 
Yet there is little conclusive evidence in its favour, and some autly)r8 
^nk it positively harmful,* Iodide of potassium, on the other hand 
certainly seems to be of benefit in some cases, probably not so much as an 
antiarohilitic as by some mors general action. Sir R. Gowers, who 
think^ that much may be done by the persevering use of appropriate 
drugs, speaks highly of arsenic ; and, where there is much pain, of 
aluminium chloride. The old-fashioned treatment by nitrate of silver, 
administered in small doses for a long time, is capable, I believe, of 
doing some real and permanent good. 

Various mechanical and surgical methods of treatment have been 
tried. The mildest of them is the gymnastic method, employed to 
relieve the ataxy. The patient is made, under medical supervision, to 
practise systematic movements, beginning with the simplest, such as 
deliberate flexion or extension of a joint, and proceeding to the more com- 
plex, such as touching given points with the foot, describing figures, and, 
finally, balancing and walking. The upper limbs, if ataxic, are to receive a 
similar education. This plan, which is capable of considerable elaboration, 
is said by continental physicians very greatly to relieve the difficulties of 
co-ordination. Other modes of treatment consist in the application of 
counter-irritants — setons, blisters, and particularly the actual cautery — to 
the spinal column. Stretching of one or both sciatic nerves has been 
practised, but has rightly been discontinued. Suspension may be briefly 
described as follows : — a tripod and pulleys are provided similar to those 
used for the application of a Sayre’s jacket ; to the pulleys is attached 
an iron cross-bar i from the centre of this depends a leather apparatus, into 
which the patient’s chin and occiput are fitted, and from the ends of it hang 
padded straps with ^ch to support his axillse. By the pulleys he is raised 
gradually off his feet, and suspended by head and arms, first for half a 
minute, and for longer periods on subsequent occasions till four minutes 
is reached. If thought advisable, he can be told to raise his arms now 
and then, so that he hangs by the head only. This process is rep^t^ 
once a day for thirty days or more. Suspension, oripnally proposed by 
Motschutkowski, received the sanction of Charcot in France, ai^ was 
introduced into this country, I believe, by Dr. De Wattevme. Trust- 
worthy observers have reported favourably upon this methoc^ but it has 
scarcely fulfilled its early promise, and appears to be falhng into disuse. 


J. A. Obmerod. 
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Ataxia qf larynx Krausb. Neurol. Centralh. 1886, p. 646 .— Gay. Brain, x. 
p. 494. — Dreyfuss. Virchow's Arch. 1890. 

Laryngeal ictus .—Marie. Lectures, p. 278 of translation. 


Centralh. f. klin. Medidti, 


AffectlonB of Heart 

Angina, etc. Vulpian. Rw. * 1886 .— Leypen. 

1887 . Graedel. Deutsch. med. Wochenschr. 

Trophic Leoiona 

1884) Society {Neurol. Contralh. 188^ p. 

1884) , UiaoTWWj Bi ^iiu rt69 .— WeimXckbb. Dit ArtAropaiMe be. 

CkimrgU, xzxix. 

” K.£rw t. «i». w»* «“■ 
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TcuntU diaecLae : — Charcot and YtnA, Arch, dt ITcurol. vi. — F£ r£. Rev, dem&l, 
1884. — Boteb. Ibid, 

Clvh-foot :---Jov¥BJOY, SodiU mid, dea h6fita%ix, 1886. — ^TBOisiEK'alid'^F^B^L. 
Ibid, 1886. — ^M^zeb. Prog, med, Wochenaehr, 1894. 

Perfcfratirig vicar : — Ball and Thibiebge. Ti'ana, ifU, Med, Congr, of Dmdm^ 
1881, Yol. ii. ; and others. ,, 

Rupture of tefndona : — Hoffmann. Berlin, klin, Wochanachrift, 1886. — Uwenfel^- 
Neurol, CerUralh, 1888, p. 19. • 

Teeth aaid naila : — D^manoes. Rev, de m4d, 1882. — Dombgq Tubow. Th^se de 
Bordeaux {firain^ vi. 208). ^ 

Ecehymoaea .--Straubs. Arch, de neurol. No. 4. 

Mental AJfeotionB 

Fournier. Dea trouhlea psychiquea dana la tabea p&riode prtBoloLxique du tahea : 
L'Enc^hale, 1884. — Savage. Brit, Med, Journal^ 1886, ii. — «k7Lius Micxle. On 
Oeneral Paralyaia of the Inaane . — Raymond and others. ti Bulletin midical, 1892. — 
Naoeotte. Tahea et yaralyaie ginirale, Paris, 1893. — Chabbert. Arch, de Neurol, 
1894. 

Ataxia of rapid onaet : — Pt^TZEL. Journal of Nervoua and Mental Diaeaaea, 1885. 
— Suckling. Brit, Med, Journal, 1888, L — Gowers. Op, dt . — Stephenson. 
Medical Chronicle, vol. i. of new series, p. 255. 

Treatment 

Treatmerd in general: — Ebb, in Ziemssen's Medicine, — Gowers. Op, dt , — 

Leyden. Berlin, klin, Wochenach, 1892. — Marie. Op, dt. 

Mercury and auii^hilitica recommended by Dinkler. Berlin, klin, Woch, 1893. 
Faradic brush : — Eumff. Neurolog, Centralb, 1882, pp. 5, 9, 482, and ibid, 1885, 

p. 626. 

Exerdaea : — Frenkel. Neurol, Centralb, 1890, p. 696. Trans. Intemat. Medical 
Gongrosa at Moscow, 1897. 

Suapenaion : — Motschutkovski. Brain, xii. p. 326 . — Charcot. Progrka mMical, 
1889. — De Watteyille. On Treaiment by Suapenaion, etc., London, 1889. — Russell 
and Taylor. Brain, xiii. 206 (where numerous references are given). 

J. A. O. 


e 

Pathology: 1. Allbutt, T. Clifford. ** Remarks on the Phenomena of Loco- 
motor Ati^,” Med. Section, Ann. Mtg. Brit. Med. Assoc. Aug. 1868. — la. 
Biokel, Adolf. ‘‘Ueber Einfluss der sensiblen Nerven und der Labyrinthe auf 
die Bewegungen der Thiere,” Pfliiger's Archiv, Ixvii. 1897. — 2. Charcot. Le^ona aur lea 
maladies du systbme nerveux, — 2a. *‘Die neuesten Untersuchungen liber die patho- 
logisohe Anatomie und Physiolone der Tabes Dorsalis,” Neurol. Centralblatt, 1894, pp. 
42-44. — 3. DAterine. ** Du rdle jou4 par les lesions post4rieures,” Semaine mid, 14th 
Deo. 1892.— 4. Ebb. ‘‘Zur Etiologie der Tabes,” Berliner kliniacher Woehenachrift, 
1891, No. 29. — 6. Fleghsig. **Ist die Tabes eine System - Erkrankung ?” Nevro- 
logiaehea CentralblaU, 1890. — 6. Fournier. De Valaxie locomotriee d'orimne ayphilitime, 
Paris, 1882. — 7. Frankel. *'Die Ursaohen der Ataxie bei der Tabes Dorsalis,” 
Neurologiaches Centralblatt, 1897. — 8. Goldscheider. XJeber den Muskelsinn und 
die Theorie der Ataxie,” Zeitachrift fUr klin. Med. — 9. Gowers. Diaeaaea of Nervoua 
System. — 10. Grabset and Rauzieb. Traiti pratique des maladies du syaUme nerveux, 
1889. — 11. Hebino. **neber centripetale Ataxie beim Menschen und beim Affen,” 
Neurol. Contralblatt, No. 23, 1897. — 12. Jendrabsik. Deutsches Archiv f Ur klin. Med. 
xliii. 1888. — 13. Idem. **Zur Lehre von Muskeltonus,” Neurol. Centralblatt, 1896, 
No. 17. — 14. Leyden. Die graue Degeneration der hintem RUckenmarkstrdnge. 
Berlin, 1863. — 16. Libsaueb. **Beitrag zur pathologigchen Anatomie der Tabes 
Dorsalis und uum Fasoroerlauf im menso^ohen Ruckenmark,” Nectrol. Centralblatt, 
1885. — 16. Marie. ‘*Les maladies intrinstques de la moeUe 4piniire,” Traiti de 
mideoine, voL vL — 17. Marinebco. Atlas der pathoUgiachen Hiatologie des Nerven- 
systems. — 18. MObiub. Ueber die Tabes. — 19. Mott and Sherrington. Experiments 
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upon the Influenie of Sensory Neryes upon Movement and Nutrition of the limbs,” Pro- 

1906. — 20. Oppbnheim. “Neue Beitrage zur Pathologie 
iSL PsychicUrie, xx. Heft i. — 21. Oppenhbim and Siemerling. 

*¥athm^e der Tabes und der peripherisohe Nervenkrankheiten,” Archiv fUr Psych, 
PiBRRET. “ Essai sur les symptomes c^phaliques du tabes dorsalis.” 
Th^ de Fans, 1876. — 291 I^ymond. Clinique dea matadiea du Syat^me nerveux, — 
24.tRBDLiOH. IXe Pathologie der taMschen Hinteratranga Erkrankungen^ 1897e— 25. 
feSHERRiNGTON. “ Further Expc^mental Note on the Correlation of Aotion of Antago- 
nistio Muscles,” Proc, Jt^al Soc. vol. xxxv. 1893. — 26. Idem, “On Reciprocal 
Innervation of Antagonistic Muscles,” Proe, Royal Soe, vol. lx. — 27. StrObe. 
“ ^feranderungen der spinal Ganglfen bei Tabes Dorsalis,” CenLfUr allg. PaJth, 1894, 
p. 863. — 28. Todd. Cyclopaedia of Anatomy and Physiology, — 29. Tbchiejew. 
^ Quergestreifter Muskeltonus, ” /ttr u. Physiol, 1879. — 30. Wbstphal. 

“ Ueber Hrkmnkungen des Riickenmarks bei der allgemeinen Ingress Paralyse der 
Irren,” Ardhvo fflr path, Anatomie, xxxviii., xxxix., xT. 

F. W. M. 


SPASTIC PARAPLEGIA 

The present article deals only with Spastic Paraplegia and its modifications, 
and except in so far as may be necessary for the purposes of general clear- 
ness or of differential diagnosis, the other forms of paralysis attended 
by spastic symptoms which are described in other parts of this work are 
left out of consideration. 

History. — Although it had long been recognised that some cases of 
paralysis are accompanied by rigidity and others are not, it is little more 
than twenty years since Spastic Paraplegia i^as definitely described. 
Professor Erb of Heidelberg gave the first clear account of it at the 
Wander-Sammlung of South-West German alienists at Heppenheim in 

May 1875. ^ ^ 

In July 1875, and before we in this country had become acquainted with 
the communication of Erb, a case presented itself in my wards of the Royal 
Infirmary of Edinburgh, and I had the opportunity of showing it to the 
Editor of this work, and to many other loading members of the profession, 
who attended the meeting of the British Medical Association in Edinburgh 
in that year. In September 1875 an account of the case was published 
in the Ixmcet, under the title of “A new Form of Pseudo-Paraplegia. 
In the course of that paper it was pointed out that the jieci^ar feature 
presented by the patient were “ the almost perfect soundness of the 
sensory functions, and the undue excitability of the motor stracturw, 
whereby in the affected regions general contraction is mduc^ 
attempts at voluntary movements or by peripheral 
describing the features of the case, which precisely correspond^ with those 
of spastic paraplegia as we now know it, the ^per g^ on to b^ow 
clinLl pi^ d^ liot correspond to any form of 

arffues with regard to its seat in the foUowiDg 
w^*^" aiTaffected 1 Certainly not the posterior ; for 
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the tfemory functions are normal. Certainly not the ^y taatter to any 
oonaid^ble extent^ for reflex action, electro-contractility, an d the n utrt- 
tion of the muscles are unimpaired. With equal certainty W6TIUiy say* 
that the anterorlateral columns are affected, as is proved by the abnormal 
motcf-excitability. That the peculiar action is of spinal, not of cerelgtil 
origin, is proved by its occurrence in answer to irritation of the soles, as < 
well as on voluntary effort” With regard to the nature of the lesion, it 
is argued that probably a degree of myelitCs first existed, and that ^his 
was followed by a rigidity due to sclerosis. And as to treatment,* it is 
said that ‘‘the object to be kept in view is the diminution of the 
excitability of the spinal cord. The application of ice-bags along the 
spine appears to be invariably followed by temporary improvement. 
When they have been applied for some time the pc^tient* bends his legs 
quite readily ; though when he attempts to walk little difference, is noticed. 
Ergot of rye has failed to do good ; Conium has also failed^ Chloral Hydrate 
appeared to prove in some degree beneficial, but latterly has been found 
to be of little use.” It is clear that this case afforded an excellent example 
of the malady in a somewhat advanced stage ; and it was a matter of 
regret that the patient left Edinburgh, and passed out of observation.* 

From 1875 onwards the disease has been well known. Erb’s admirable 
and classical descriptions, which appeared in Virchaufs Archiv for 1877, 
and in v. Ziemssen’s Cydopcsdia of Practice of Medicine^ and again Charcot’s 
able lectures have made the spinal forms familiar to the whole profession. 

Various forms of spastic paralysis are now definitely recognised, 

iimple Primary Spastic Paralysis, sometimes called Lateral Sclerosis, 
the typical form of the disease. 

11. Primary Spastic Paralysis, complicated with symptoms indicative 
of other lesions of the cord ; namely, (a) with muscular atrophy (Amyo- 
trophic Lateral Sclerosis, Charcot’s disease) ; {h) with ataxia (Combined 
Lateral and Posterior ^lerosis, Ataxic Paraplegia); (c) Pellagra; (d) 
Putnam and Dana’s Combined Sclerosis of the lateral and posterior 
columns. 

in. Spastic Paralysis, secondary to pre-existing lesions {a) of the cord, 
such as Potts’ disease, with its attendant spinal changes, transverse 
myelitis, haemorrhage into the cord, thrombosis, etc. (6) Secondary to 
intracranial disease : (i.) secondary to hemiplegia in the adult ; (ii.) 
secondary to intracranifd disease occurring during foetal life, at the time of 
birth, or in early childhood — the group generally described as Cerebral 
Palsies of Infancy and Childhood, or Little’s Disease, and presenting 
varieties in respect of date of origin, being pre-natal, natal, or post-natal, 
a^d, in respect of distribution, being hemiplegic, diplegic, paraplegic, or 
monoplegic. (This subject is dealt with in another part of this work.) 

IV. Functjpnal or Hysterical Spastic Paraplegia!^ 
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J. , P rimary Spastic Paralysis (Lateral Sclerosis) 

Definition. — A ch^^onic disease of the spinal cord, consisting in sclerosis 
of .the descending fibres of the crossed pyramidal tracts : clmradm$ed by 
long- continued dise^e, with slow and insidious onset, marked at first 
by no sensory changes beyond a feeling of abnormal fatigue after even 
slifpit exertion, by no disturBance of motor functions, excepting slight 
rfgidity of muscles and exaggeration of deep reflexes, by no change in 
the electrical reactions, or in the vaso-motor or trophic functions ; at a 
later s&ge, when the disease is fully established, characterised still by 
freedom from sgnsory changes, but by much interference with movenmn^ 
especisdly in locomotion ; by the spastic condition of the muscles, which 
shows itself in rigidity, a peculiar gait, and an interference with 
voluntary movement, also by exaggerations of the knee-jorto and other 
deep reflexes, ankle clonus, knee clonus, resistance to sudden pwsive 
movement, and ultimately permanent contraction and ^ 

mZdes • but as a rule-fmtil a very advanced stage-unattended by 
changes 'in electrical reactions, or by vaso-motor or trophic ^ 

othe? Bymptoms; caused hy over-exertion, her^itery ^endenj, 
and other conditions not yet ascertained ; resulting in gradual disableme t, 

has given rise to much discussion and speculation, and 

iiTttS Tat there is not yet enough satisfactory evtoto^^^^ 

it. long «.«»., Mid th. ninty 

of uncomplicated fatal cases. liave seen from the clinical 

Th, .^tot ^ h. dtontod 

features of the n^alady, were agree^i accumulating 

in the lateral eolunma o* . although the clinical 

to prove the ^ ^ 

features have been found tumours with chronic myelitis, 

multiple cerebro-spinal ^th changes in other columns 

with changes in the nhiinffes proper to general paralysis of 

besides the **J®**}»,^**^_ ™ ftill^there are some uncomplicated 

the insane, and with FL ^^^ate that the lesion is essentially, and 
eases which have ^ T T 

may be solely, oonfin^ to th py history reported paralysis 

mvMtigated by contractions, increased tendon wflexM 

the lower ®^tremitie^with absence of any sensory or trophic 

in both uppfr and trouble, and of any brain symptoiM 
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brain and coyerings were found normal^ and t^e only dis&se obviousl 
presented was in the pyramidal tracts of the cord, where sclerosis w£ 
found particularly in the dorsal region, becoming less marked in fh?c'(^vic9 
and lumbar re^ons. But the case was not quite for there were sligl 
toke&s of change in some parts of the gray matter. By the kindnessr ( 
Dr. Dreschfeld I have carefully examined sections of the cord, and foun 
the changes in the gray matter quite distinct. Among the most convincin 
examples of the pure lesion as yet recorded are those of Minkow^ 
Striimpell, and D^jerine and Sottas. In most of the other cases ex- 
amined the disease was less definitely limited than in these. In some 
instances other white tracts were involved ; in some the gray **matter. 
But even apart from autopsies of pure cases we are fully justijBed in 
believing, from a study of the phenomena of spasticity, and of the com- 
plicated forms, in the existence of a simple primary disease. As we 
know, a lesion certainly exists there in the form secondary to injuries 
of the upper part of the motor tract. In Charcot’s disease we find the 
spastic condition explained by lesions in the pyramidal tracts associated 
with disease of the anterior horns, which accounts for the atrophy. 
In another form in which we find spasticity with incoordination, we 
have the explanation in a lesion of the lateral columns, combined with 
sclerosis of the posterior columns. In cases complicated with general 
paralysis of the insane we find the lesion in the lateral columns associated 
with cerebral changes. And therefore, when we meet with symptoms of 
spastic disease without other lesions, we seem entitled, until evidence to 
tbe contrary shall be forthcoming, to refer them to a lesion of the crossed 
pyramidal tracts. 

The microscopic changes observed are similar to those in sclerosis 
elsewhere. There is an increase of neuroglia with numerous Deiter’s 
cells, thickening of the walls of the arteries, with connective tissue pro- 
liferation round them. The nerve-fibres have disappeared in some places, 
in others are reduced to axis-cylinders. 

According to Sir William Gowers, it is probable that the degenera- 
tion (which he thinks primarily affects the nerve-fibres themselves — the 
increase of connective tissue l^ing secondary) begins in the termination 
of the fibres in the gray matter in the intra-cornual fibrillss, and may 
even be limited to those terminal parts, so that the white columns might 
be found normal at death. 

It has been generally maintained, since the condition was described, 
and the functions of the pyramidal tracts ascertained, that the lesion of 
the lateral columns produces the paresis by interfering with the trans- 
mission of impulses downwards from the cortical motor centres. This we 
are fully entitled to accept. But the difficulty is to explain the further 
er spastic phenomena. Various hypotheses have been suggested : it has 
been maintained that the lesion does not confine itself strictly to the 
pyramidal tracts, but spreads into the gray matter bf the anterior cornua 
so as slightly to involve the motor cells and to irritate them. But this 
opinion is wholly improved and highly improbable. There is no evidence 
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^that in the ordinary cases such extension of sclerosis occurs. In Dresch- 
the change in the anterior cornua was so slight that it does 
not seem to have induced the clinical phenomena proper to it. And, on 
the other hand, in those cases in which it does occur, ilf gives rise to the 
complex form of the disease, of which we have to speak later. Moreover., 
if such an extension did occur, its results could scarcely be those of mere 
irritation with exaggerative phenomena lasting through a period of years. 
Ih ^cordance with general mws it must pass on to a further stage of 
atrophic or other change. 

Another hypothesis refers the phenomena to a cutting off of the in> 
hibitory influences which proceed from cerebral centres. It originated in 
a reE^rch by Woroschiloff, conducted in Ludwig’s laboratory, which proved 
that the lateral columns contain certain fibres which are inhibitoiy of reflex 
movements, and by the destruction of which reflex action becomes more 
pronounced and the muscular tonus increased. There is a good deal to be 
said in favour of this view. But this explanation is met by an insuper- 
able objection, namely, that if mere breach of the tract would sufiice to 
produce the spastic conditions, they ought to arise at once in every case 
of cerebral hromon'hage or other acute disease which destroys the con- 
tinuity of the motor fibres. This is not the case, as every-day experience 
proves. According to this explanation, moreover, we should expect that 
with all destructive lesions of these inhibitory fibres we ought to get at 
once an exaggeration of deep and of superficial reflexes, and at the same 
time an increase of the muscular tonus. Now these, although frequently, 
are not constantly affected together. The one set of reflexes may be 


found involved alone. i • i.- i. 

Dr. Hughlings Jackson has advanced arJOther explanation wJiicn 

refers the changes to the action of the cerebellum. He contenck that a 
powerful tonic influence proceeds from this organ, which in health is 
wntrolled to seme extent by the influence of the cerebrum. But when 
this latter is cut off, the cerebeUum, being uncontrolled, gives nse to the 
exaggerated phenomena. Yet, apart from the fact that such a function 
is by no meaM proved to belong to the cerebellum, we have here to face 
the Mme clinical argument which forms the chief diffic^ty in the way of 
accepting Woroschiloffs hypothesis; namely, that whenever the brain 
influence is cut off the exaggeration ought at once to become mamfest: 
the soastic symptoms should not come on m the ^ual vmy they do. 

incSl to think that none of the hypotheses hitherto suj^ested 
affords a satisfactory explanation of the spastic phenomena. It is con- 
ceivrfSe that they might result from changes in the efferent nervre, in 
the nerve-endings in the muscles, or in the muscles themselves ; but I 
^ nrawire S any observations which lend support to any of there 
. Thfl bii^loev of there structures must be more mmutely 
^ k ^^to me not improbable that new facts may be 

SK^ich t Mture as to throw new light upon the s^tic P«>ces8^ 
rwf ' observation was made some time ago by Bnssaud, accord- 

.Fpficto of » iwa.’. toondqort roond . q..tio 
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limb, so as to render it bloodless, temporarily removed the spasticity ; 
^ and this may be regarded as affording a certain measure of sui yort to a 
Ig^thetical explai^tion of change in the muscles, or nerye-endingsj of 
nerves. ^ n 

^ But whether it should turn out that demonstrable histological altera- 
tions exist in these structures or not, we must b6ar in piind the possibility 
that spasticity may be due to molecular alterations in nerve-cells which 
are beyond the ken of the microscope, affd that what we should, be 
obliged to call undue functional activity in the anterior cornual cells may 
lie at the root of the process. 

Cllnleal History. — The beginning of the disease is always insidious 
and its progress exceedingly slow. The earliest symptonv? consist, in a 
sense of fatigue on exertion, out of all proportion to the effort made, with 
scarcely any change in the gait» but with an exaggeration of the knee- 
jerks. The increase may be equal in the two legs, or the one may show 
it more distinctly than the other. When this condition has lasted for a 
varying time it usually passes into one which is unmistakable. It is 
quite conceivable that recovery may take place from this early stage \ 
but I have never met with such a case ; and it would always be difficult 
to find proof in any individual instance that the pre-existing symptoms 
had really been due to an incipient sclerosis. 

When the malady is somewhat more advanced the features become 
unmistakable. The sense of fatigue is more easily induced than before, 
and walking is performed with effort. There is no difficulty in equilibra- 
tion on standing ; but when the patient walks all the muscles are in 
a state of extreme tension, like that which is instinctively assumed 
when walking on ice, or* that which produces the peculiar strut of a 
Highland piper. In the production of this gait one element, no doubt, is 
the slight paresis, but much more important^ especially in the earlier stages, 
is the high muscular tension and its associate heightened reflex irrita- 
bility. When the patient lies down, especially after a loflg or rapid 
walk, he is apt to be troubled with clonic spasms of the feet and legs, 
the condition which Brown-S4quard used to describe as “ spinal epilepsy.” 
One sometimes sees this when there is no resistance to the foot, the 
patient being in the recumbent posture. Sometiflies when the feet are 
on the ground, and the patient sitting, a paroxysm of clonic spasms is 
set up at the ankle, causing the foot to tap with great rapidity and the 
whole limb to vibrate. 

On examination of the reflexes the knee-jerk is found greatly ex- 
aggerated ; and often, in addition, one may notice that when, in answer to 
the tap over the ligamentum patellae, the foot has been thrown forward, 
it is speedily checked as if fin^y reined in, and the leg drawn back again 
byHfhe unduly excited action of the flexors of the Imee. If the patella 
be firmly grasped and suddenly thrust downwards, the limb being in the 
position of extension, a series of clonic contractions' of thecquadriceps 
extensor may sometimes be induced. This condition is known as knee 
donus. Much more frequently we meet with afikle clonus. Sudden 
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jiressure upwards of tlj^ toes or the ball of the foot when the leg is 
place d i n ^ an easy, slightly flexed position, so as to produce a moderate 
oegfee ^ tension in the calf muscles, induces clonic contractions of the 
flexors and extensore^ of the ankle. It will be found tha#, while generally 
these movements are due to the gastrocnemius and soleus acting alter-, 
nately with the antagoniiStic muscles on the front of the tibia, it some- 
times happens that the peronei and the tibial muscles take the more 
Imminent part. 

If the disease be situated high enough in the spinal cord to involve 
the arms also, we may find exaggeration of muscular contraction when 
the tehdon of the triceps, or of the biceps, or the bones at the elbow, or 
the tendons o( the wrist are tapped. For the purpose of eliciting these 
deep reflexes a tap <nay be applied by the edge of the hand or by a thin 
book, but best by such a hammer as used for percussion, or by the ear- 
piece of a stethoscope provided with a rim of india-rubber. 

The skin reflexes are also markedly increased in some of these cases, 
but not in all \ and in certain instances, although increased, they scarcely 
appear to be so, on account of the general rigid fixity of the limb which the 
attempt to elicit them induces. 

In the earlier stages of the disease at least, gentle passive movements 
are possible without inducing spasm; but sudden passive movement 
induces powerful antagonistic muscular contractions such as to resist 
and suddenly to arrest it ; or sometimes, while extending the limb, a 
spasm is set up, making the limb spring suddenly to a position of com- 
plete extension — the “ clasp-knife ” reaction, as it has been appropriately 
called. This is obviously the result of the undue irritability of the 


muscles. . • j ah 

The functions of the nervous system are otherwise unimpaired. All 

the sensory functions, the organic reflexes, the electrical reactions, and 
the vaso-motor a^id trophic functions remain normal. 

At a somewhat later stage the condition ^ready described is replaced 
by or rather passes into one of greater rigidity and stiflhess of the 
limbs Movement is rendered difficult by the general spasmodic condi- 
tion ’ The patient walks slowly and with effort ; he is unable to lift his 
feet clear of the ground? and so drags the front part of the foot at each step. 
A dance at the patient's boots often shows that they are pro^rtionally 
more worn do^ at the toes than elsewhere. This — the spastic 
gait— may occur occasionaUy when the patient is tired, even in the earher 
^ttine stage of the disease; but after a time it beroniM ronstant 
Erb LplaiM its characteristic features- (a) by the parwis which cauMs 
SagiSg^and catching of the toes ; (6) by the muscular tenaon which 
cS stiffness of movement ; and (c) by the heightened reflex action w^ch 
Sins the peculiar rise with each step. Spasm of the strong addu^ra 
nffhAthiirhs often superadded, causing a closed position of the limbs 
wSArinTWression, and inducing a tendency to the cross- 
pea^ hiijd^g P ^ frequently exhibited by patients 
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phenomena above described continue as before, bpt in a mord exaggerated 
form. It is unnecessaiy to describe them again. 

' At a yet later stage progression sometimes becomes almost iifl^SSSiuIvs* ' 
the patient lies^in b^ with the limbs rigid, every attempt at move- 
tinent 4)ringing on more violent contractionB of opposing muscles, 
looking the limb in a tetanoid spasm. The prevailing muscles, notably 
the muscles of the calf, get into a state of permanent contraction, and 
ultimately become shortened ; and upon this follow deformities of t^ 
nature of talipes ; and, if the patient is still able to get out of bed'and 
to move about) the difficulty of locomotion is greatly increased by these 
deformities. The disease may at the same time creep insidiously up- 
wards, involving the muscles of the trunk and arms, even extending into 
the bulb and resulting in bulbar paralysis ; but before this*^ is reacted it 
passes out of the group of pure lateral sclerosis into that of amyotrophic 
lateral sclerosis. 

So after many years it may happen that death results from extension of 
the sclerotic process to the vital centres ; but the fatal result is often due 
to other causes, as for example to an intercurrent pneumonia or pleurisy, 
to renal disease, or to vascular degeneration. The mere sclerosis of the 
lateral columns does not of itself suffice to induce death. 

CausatiOiL — ^The causes of the condition are very imperfectly known. 

It begins most commonly in adults between the ages of twenty and forty. 

It affects the sexes almost equally. I have been impressed with the 
importance of excessive muscular effort in some cases, and have had some 
reason to think that sexual excesses, particularly in the form of mastur- 
bation, may have had to do with its origin. Various infective processes 
have been regarded as causes. At the head of the list of these comes 
syphilis, followed, at a long interval, by acute infective fevers and by 
lead poisoning. With reg^ to hereditary influences it is difficult to 
speak with certainty; but observations in some mea^pre confirm the 
conclusion, to which general principles would lead us, that it must be 
more common in neurotic families. 

Diagnosis. — 1. From hysteria . — ^The problem is often extremely diffi- 
cult in the early stages of lateral sclerosis, for hysteria may closely 
mimic its symptoms, and we are occasionally compelled to suspend 
our judgment until repeated observations and the evolution of the 
symptoms may supply us with facts. The chief indications on which I 
rely in hysteria are the suddenness of development, and the occasional 
temporary disappearance of symptoms. I have never known these 
features in pure lateral sclerosis. Next to them are the indications 
derived from the presence or absence of a hysterical constitution. And, 
third, is to be ranked the existence of unmistakably hysterical 
phenomena of other kinds — say involving the sensory functions, the 
fields of visipn, or other iiymptoms which are proper to hysteria, and 
foreign to lateral sclerosis, .^ongst these special ittentioiu should be 
directed to the gait) the knee-jerk, and the precise quality ^ the ankle 
clonuS)^ if it be present. 
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^ The gait *in hysteria^ is apt to differ from that proper to lateral 
B clerosis jn that the characteristic pure spastic toe-scraping movement is 
rSpRCSd by a gait in which the spastic element is, so to speak, over- 
done — the whole limlj becoming rigid, and the heel as «rell as the toe 
being frequently scraped along the ground. Moreover, there « an 
almost indescribable^ “ functional ” appearance about all the movements ; 
all difficulties are exaggerated by the patient, and the gait as a rule 
bo^omes worse when its features are being studied. 

to the knee-jerk, it may be much exaggerated in functional cases, 
but it is apt to be attended by a jerk of the whole mass of the erector 
spinee, Which I have never seen in a pure lateral sclerosis. Moreover, in 
organj^c spastic disease the knee clonus is often present, and although it is 
conceivable that such* a phenomenon might be simulated in hysteria, I am 
not aware of any case in which it has actually been observed. 

Attention should also be devoted to the precise character of the ankle 
clonus, if present; for in hysteria its features often differ from those 
proper to lateral sclerosis. '>^ile in hysteria we occasionally meet with 
a condition which can scarcely be distinguished from the ankle clonus of 
organic disease, we more frequently find what may be called a pseudo- 
clonus marked by the following features : {a) its mode of onset — instead 
of beginning with a movement of extension it begins with a dorsiflexion 
of the foot ; (6) its course and persistency — it is ill-sustained, and instead 
of being capable of almost indefinite prolongation so long as the calf 
muscles are kept on the stretch by steady upward pressure upon the ball 
of the foot, it gradually and often speedily ceases. 

The positive diagnosis of true lateral sclerosis thus turns mainly 
upon the persistence, continuity, and gradual progress of the symptoms, 
and its exclusion upon the presence of symptoms proper to hysteria. 

2. From mmdary 'hUeral sclerosis , — I have met with many cases in 
which secondary (Jisease existed, and yet in which the history of primary 
disease was far from distinct. Caries of the vertebr®, with little evidence 
of Potts’ curvature, transverse myelitis of limited extent and of short 
duration, haemorrhages, softenings, and tumours of the cord may be causes 
which are difficult to detect, or of which the patient may give a very 
imperfect history— the i»se, perhaps, coming under observation after the 
spastic phenomena have been long well established. But in the great 
majority of cases the preceding disease is perfectly manifest— and, even 
if indistinct, can be made out by careful examination and by a study of 


the history of the case. i.- t j • i. j 

3 From multiple sclerosis , — A number of cases which during life had 

showii symptoms closely resembling those of lateral sclerosis have been 
found on autopsy to present the multiple changes of insular ^se. 
But it is not so much in the advanced stages as at an earher penod of the 
malady that the conditions are apt to be confounded. It rarely happeM 
that a case «f insulaf sclerosis, if somewhat adwnced, doea not betray ite 
real nature by the superaddition to spastic phenomena of cl^^tac 
fStora propi to itedf. such as the nystagmus, the opUc atrophy, the 
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Btaooato speech, and the so-called intention tremors,’' which I venture to 
suggest would be better designated “ action tremors.’’ _ 

4. Fnm spastic paraplegia of cerAral origin , — ^The diagnosis^oni' dlis 
form of cerebAl disease may be difficult ; but in ^e case of children it 
should always be kept in view that spastic paralyses are often due 
to a cerebral lesion. Much light may be thfbwn upon the problem b^ 
the history of the onset of the malady, the evidence of intra-cranial 
damage, coma, or general convulsions ^^ollowed by paraplegia^ r I 
do not deny that in childhood latelral sclerosis may occur, but cerebral 
lesions, whether pre-natal, natal, or post-natal, are much more common. 
Ax, an early stage of the disease in adults, when the phenomena Inay be 
mostly confined to one limb, it may be confounded with ^post-hemjplegic 
spasticity. But, in addition to the history of rthe case, we have 
here to guide us the facta that hemiplegic spasticity is associated with 
paralytic symptoms affecting more or less severely the whole of one side 
of the body, and usually involving the face ; while in lateral sclerosis a 
careful examination will almost invariably detect some weakness of the 
muscles, and increased reflexes on the other side as well. This, taken 
along with the distribution of the more pronounced symptoms, should 
protect the physician from, error in this respect. 

5. From complex spinal diseases . — ^The occurrence of spasticity may 
occasionally lead a practitioner to overlook coexisting lesions of the 
cord ; but in every case we should keep in view the possibility of such 
an association, particularly of muscular atrophy, as in Charcot’s disease, 
and of locomotor ataxia, as in the well-known combined lesion of the 
lateral and posterior columns. 

Prognosis. — ^The prognosis is unfortunately always unfavourable; 
not that the disease of itself is a frequent cause of death, still less that 
it implies immediate danger, but it sidvances insidiously, and seldom, I 
believe, if ever, is really recovered from. In the e^rly stages of the 
disease an arrest may tsike place. But in the later stages, when marked 
rigidity has set in, there is no room for hope of material improvement. 

Treatment — ^The treatment of spastic paraplegia has hitherto been 
eminently unsatisfactory. The most important measures are rest, care- 
ful dieting and improvement of the general tone 'of the system. It is 
surprising to observe what improvement takes place in the condition 
of a hospital patient who for a long time has been striving to get 
through the labour proper to his employment, when he gets rest in b^ 
for a month. The relief of discomfort and the alleviation of spasticity are 
alike remarkable. A good and generous diet also appears to me to be 
of service, and such medicines as cod-liver oil, compound emulsion of 
petroleum with hypophosphites, iron and arsenic may improve the 
genmal health, although they may not influence the essential pathological 
conditions. Eegulat^ exercises should not be neglected ^after the 
period of restf but should never be so employed ^ to c^e fatigue^ 
The use of warm baths at a temperature of 90^ to 95** F. affords much 
comfort to tbe patient^ and often temporarily relieves spasticity. In early 
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steges warm douches to% the spine and to the affected limbs give a 
j measur e.j)f relief. I have also seen unmistakable diminution of spasm 
follow the application of ice-bags over the spine, but the benefit was 
both small and temporary. In cases of syphilitic ori^n the use of 
large doses of iodide of potassium, alone or in combination with mereury, 
aby the mouth or by inunction, has been followed by good results ; but 
the great majority of cases are not of such origin, and even those which 
ar^ sooner or later reach a st^ge at which drugs are no longer effective, 
for drugs cannot infiuence a post-syphilitic cicatrix. I. think it well, 
however, to give every patient the chance of improvement under this 
treatment ; not those only who confess to syphilis, but also those who, 

‘ ■ whilst^denying syphilis, admit the risk of exposure. 

Before going on to describe the other forms indicated in our classifi- 
. cation, it may be well to refer to. a variety of primary lateral sclerosis 
which was described by Professor Erb in 1895 under the name of Heredi- 
tary Spastic Spinal Paralysis. He cites as examples the cases of two 
sisters aged twelve and six respectively. They presented the ordinary 
features of lateral sclerosis as we see it in the adult, both the patients 
having been apparently quite healthy until the age of four years ; and, 
although the patients are still alive, there cAn be little doubt of the 
nature of the lesion from which they suffer. Erb is of opinion that they 
indicate the existence of a hereditary or family group of lateral scleroses 
analogous to the groupings which occur in Fri^reich’s disease, in pseudo- 
hypertrophic paralysis, and a number of other hereditary nervous maladies. 

H. Primary Spastic Paralysis, complkAtbd with other 
Lesions of the Cord 


A. Sclerosis* OF lateral columns and of anterior horns; 

AMYOTROPHIC LATERAL SCLEROSIS ; CHARCOT’S DISEASE.— Cha^t distin- 
euished this form of disease from other spinal maladies, andimrked itoff from 
the progressive muscular atrophy of Aian and Duchenne. In some cases the 
spastic symptomsappear before the myotrophic j mothers tteantenor horas 
sSem to^first invaded.* As disease of this area of the cord is^ ^ntirf 
part of the pathology of the disease it wiU be described later P- 176). 

^ B ATAXICPAIUPLEGIA.— Definition.— A chronic disease of the spinal 

cor±'consisting in a combined sclerosis of the latend and posterior columns ; 
SS by the ordinary features of bteral scle^^ 

spasticity, jith ^r^ S ^th the ordiLy features of locomotor 
tendency to especially marked when the eyes are closed 

ataxu^ °:^«\^^S£esS^dth a variety of other symptoms 
or when the in so far as they are controUed 

charact^^c of lesion * caused by conditions not ascertained, 

and modified^by the fiit^ if sy^n» to a fatal terminatioii. 

mth boa. i. a. ^ 
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lat^M colqmiiB. So far as the posterior colum^ are conceited the lesions 
doaety resemble those seen in the oord in ormnary pure tabes dorsaSs. ^ 
But the lumbar and dorsal portions may suffer equally, or the dBIdllhUieie 
than the lumliar ; and the changes in the postero-^xtemal root zone are 
soartely so pronounced as in typical cases of locomotor ataxia. 'V^ith 
regard to the lateral columns the pyramidah tracts are found to be th^ 
centre and chief seat of the disease. But this process often extends 
beyond these into the lateral limiting layem, the mixed zones of the lateral 
columns, and the direct cerebellar tracts. The direct pyramidal traits are 
also more or less diseased in almost ail instances. 

Cllnieal history. — ^The disease is insidious in its onset and slow in its 
progress. Either of the combined features may predominate at first. 
Patients often complain of a sense of great fatigue in the legs after a short 
walk, sometimes amounting to actual pain. But the lightning pains of 
tabes are scarcely ever complained of. Neither is the girdle sensation 
common. Crises are much rarer than in tabes. The Argyll-Bobertson 
symptom does not as a rule appear, but nystagmus is not infrequently 
observed. Yet the unsteadiness in gait, especi^y in the dark, are very 
distinct^ and the exaggeration of reflexes contrasts in a remarkable way 
with their habitual absence in pure locomotor ataxia. Ankle clonus, knee 
clonus, and other tokens of exaggerated sensitiveness to stimulation of the 
muscles are common. The diminution or loss of sensibility is less marked 
than in ordinary cases of tabes dorsalis, and the electrical reactions remain 
unchanged. In the course of months or years the disease comes to resemble 
more a pure lateral sclerosis. The rigidity prevails, the patient is unable 
to leave his bed, and thereby some of the characteristics of tabes are lost. 
But, on the other hand, in comparatively early stages, under rest and 
tonic treatment, the spasticity may be alleviated while the ataxia remains 
unchanged, and sometimes a case in which the spastic phenomena prevailed 
at first conforms in the end more nearly to a pure atafia. 

Causation. — ^The disease is proper to adult life, and prevails more in 
the male than in the female sex. It is most common in persons of nervous 
constitution, and may be supposed to result from an inborn want of vitality 
in certain parts of the nervous system. Sometimes it is associated with a 
syphilitic taint, but not so often as is the case with tabes. I am satisfied 
that it stands related to excessive muscular exertion, and with exposure to 
cold and wet, as well as to concussion or other injuries of the cord. Perhaps 
sexual excesses may in some instances be concerned in the production of the 
disease. Anaemia, leucocythaemia, and the cancerous cachexia have been 
associated with it in a considerable number of cases ; but whether the spinal 
malady be a result, or both depend upon a common cause, is not yet clear. 
Its association with general paralysis of the insane is also of much interest. 
Probably the lesions proper to each may be dependent upon a common cause. 

The diagnosis of t^ from other conditions does not, as a rule, seem 
difficult, judging from the presence of the ataxic symptoms o%the one hand 
and the spastic on the other. Perhaps certain forms of myeliiis may most 
closely simulate this disease ; but in myelitis the beginning is more abrupt. 



SPASTIC PARAPLEGIA 


ind there ie less tendency to the slow but steady increase of symptoms 
we ,^nd in this malady. Gases of cerehella/r tumonir sometimes 
present considerable resemblance ; but the head symptoms, the headache, 
the optic neuritis, the i giddiness, the vomiting, the peculiar gait, like 
the •reel of a drunken man, and the less definite spastic phenoioftna, 
lAiould render the differential diagnosis easy. It may also be confounded 
with disseminate sclerosis. Well-marked cases of each cannot, of course, be 
confeipided ; it must be remembered that just as multiple sclerosis has been 
found after death in cases which showed the clinical features of spastic 
paraplegia, it may also present in the earlier stages symptoms akin to those 
of ataxic paraplegia. It seems unnecessary to point out the distinction 
’between Friedreiph^s hereditary ataxia and this condition, for it shoidd be 
as easy to distinguish'nt as it is to distinguish ordinary tabes dorsalis. 

Prognosis. — The disease is not in the end recovered from; but its 
progress is slow, extending generally over a number of years. D^th 
results usually from compHcations, such as inflammations, urinary troubles, 

or other intercurrent maladies. , , , ^ ii 

Treatment — Treatment is of little avail, but should be that generally 

employed in other scleroses. , . 

C. Pellagra is a form of nervous disease scarcely ever seen in this 

country. Its essential anatomical changes are combing 

DMterior and lateral columns of the cord, frequently associated with 
itrophy of the large cells of the anterior cornua, and in a large Proportmn 

of with chroL inflammatory thickening of the P“ 

oi of bonv ulates in the arachnoid. Its symptoms 

nmblA those of ataxic paraplegia, but are attended with others 

POSTERIOR COLUMNS. observation of one case which came 

*‘T to r»»gnW«. - . dto. 

under my own ^ consisting in a subacute sclerosis of the 

malady. It may be defi passing finally into softening 

lateral by sym^to^^^ to 

• at certain levels ; cAoructens y y rwidly developed. Its causes are 
ordinary spastic death much more speedily than is the case 

not ascertamed. It r TOstero-lateral diseasa 

with the more wmmon f legions consist in a rather rapidly 

advancing scleroM of inflammation in the substance of the co^ 

patches or areas of “9” jg one of adult life, and begins with 

Clinical Ws*®’^^^L:^owed by progressive enfeeblement, and 
numbness of ^j^®grS”SStio!!°I^ ItZbS, frequently by obatuiate 
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dutrhoea. There is at first no paralysis rof any special groups, of 
muscles, but general weakness an^ finally, paraplegia set in. 
ritnna and ataxy appear in well-marked degrees, but more 

commonly thSre is exaggeration of the knee-jerk and even ankle clonus. 
Thfi legs are much more affected than the arms. The girdle sensations 
and lanninating pains aro rarely met witfi. Viwon and other specM 
senses and speech are not disturbed. Mental symptoms resembling 
dementia occurred in the final s^e in 5ne case. The disease genially 
proves fatal within two years of its commencement. 

The causation is not certainly determined, but apparently^ it is not 
Trith syphilis or alcoholism. Lead poisoning has l»en suggested 
as a cause. It is said to be more common in women than in men, and is 
often associated with pernicious antemia. 

Diagnosis. — In the earlier stage of the malady one may confound it 
with Peripheral neuritis. But the resemblance is only superficid, and 
dependent on the numbness and pains in the limbs associated with the 
debility. The presence of exi^erated knee-jerks and of ankle clonus, 
as well as the absence of other really distinctive features of peripheral 
neuritis, should enable us to mark it off with little difficulty. 

The prognosis is unfavourable. 

Treatment should follow the usual lines adopted in similar spinal mala- 
dies j but little is to be expected from the remedies we at present possess. 

I TT. Spastic Paralysis secondary to pre-existing Disease 

A. Secondary tojmsease of cord, transverse myelitis, tumour, 
RESULTS OF POTT’S DISEASE OF VBRTBBRS, ETC. (Vide vol. vi. p. 854.) 

Definition. — A secondary disease of the pyramidal tracts of the spinal 
cord, consisting in sclerosis of these tracts ; eharaeteri^ by the ordinary 
features of spastic conditions, p^cularly by the spastic gait, increase of 
deep reflexes, resistance to passive movements, rigidity and contracture ; 
f mtfd by pre-existing lesions in the cord above the seat of the sclerosis, 
and resulting in many cases in permanent disability, but sometimes in 
gradual recovery if the causal lesion bo ^t rid of. 

MoPlfid anatomy. — ^The process consists essentially in an overgrowth 
of the neuroglia with a corresponding atrophy of the nerve elements of 
df«ac*»"ding tiacts bdow the level of the primary disease. Of the tracts 
so affe«t-<xT the pyramidal fibres are by far the most important. 

rgininai history. — ^In some cases the causal lesion is unmistakable ; for 
it^amplA, an injury to the cord by direct violence, as is often soon among 
miners. In others the lesion may be scarcely noticeable, as in some cases 
of Pott’s disease of the vortebre, attended by little deformity of the 
■ pltml QAliimTi. The features which mark the secondary degeneration ^ 
thoto with mhich we are already familiar — ^the righlity, thg exaggeration 
of deep reflexes, ankle clonus, resistance to passive movements, contracture, 
and ultimately deformity of feet and lower limbs. The condition in 
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many ^es advances very ojowly^ and continues for long periods to show 
little sign of increase. It usually lasts to the end of life, but may become 
arreVRjd and markedly diminish in cases in which the cause has been got 
rid of, as I have seen wjien caries of the vertebras has been forested. 

fhe treatment of such cases presents no likelihood of cui*e unless ibhe 
•pnoiery disease can be arrested in an early stage. This is only possible 
in the case of tumours pressing on the cord, which may sometimes be 
rem^v^ surgically \ in caries df the vertebrae, which may sometimes be 
succesmuUy treated, either surgically or by prolonged rest, with the applica- 
tion of extension to the spine ; and in the case of gummata, which may yield 
to medidinal treatment. If the primary disease be got rid of, the 
. seconda^ may gradually diminish, but the treatment of this latter cannot 
be more than symptomatic, and alleviation of discomfort is really all that 
can be aimed at. 

B. Secondary to intracranial disease. 

1. Secondary to hemiplegia in the adult . — The well-known spastic con- 
dition which sometimes occurs at the commencement of a hemiplegia, 
but much more commonly comes on a few weeks later, and in many of 
the latter kind is universally recognised as depending upon Tiirck’s 
descending degeneration of the pyramidal tracts. It will be found fully 
discussed in a later article. 

2. Secondary to intracranial disea^se in infants . — The Infantile Cerebral 
Palsies, pre-natal, natal, or post-natal, according to time of origin, and 
paraplegic, hemiplegic, diplegic, or monoplegic, according to the parts 
involved, c()^stitute an interesting and important group of spastic con- 
ditions. They are described hereafter under their respective heads. 


IV. Functional or Hysterical Spastic Paralysis 

• 

Although this subject has already been incidentally discussed when deal- 
ing with the diflferential diagnosis of primary spastic paralysis from hysteria 
(p. 140), it may be well here to state its essential features in connected 
fo^ Like other manifestations of hysteria it is much more common in 
the female sex, but occasa^nally occurs in the male and then often in a 
very exaggerated form. I have met with at least four clinical varieties. 

The first varidy is unmistakable by any one accustomed to study nervous 
cases. The patient has a history of other hysterical manifestations, is of 
an age at which hysteria is common, and the spastic symptoms set in 
suddenly and in connection with emotional disturbance. 

The second variety is less distinct In many respects the featn^ 
are like those of the first form, but the development is insidions and the 
symptoms persistent Still, in such case^ m the long run spasticity may 
T»ss awav and the limbs recover their full vigour. 

(hid variety is on? alike difficult and distrerang. I h&ve n^seen 
. -v _ ease but in at least one instance I have known 
I iSTih^had, as I at fi’rst hoped, merely hysterical spastic conditions, 
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jMHM in the end into what I was compelled* to regard as true spastic 
paraplegia. _ « . 

The fcurth variety is one which I have occasionally met wRTT in 
people submilted to me for examination in connection with railway 
injdries. The history generally is that they had been perfectly cwell 
before the accident, that the accident resulted in^ shock to the systemi< 
and that after the accident the power of the limbs was more or less 
diminished. In addition are ol^rved * spastic phenomena, and^ eften 
increase of the knee-jerk ; sometimes ankle clonus. The question comes to 
be whether the patient has a progressive lateral sclerosis, or a traumatic 
neurasthenia of a spinal form, or whether he is malingering. McUingering 
is generally easily detected by one who is accustomed to^examine nervous 
cases. But we have often to remain in doubt as to a diagnosis between 
lateral sclerosis and this form of traumatic neurasthenia; even the 
latter constitutes a formidable disease, and therefore, if clearly traceable 
to an accident, undoubtedly entitles the patient to compensation. 

Apart from medico-legal cases, we are sometimes called upon to 
decide very delicate and difficult' questions. For example, 1 had once, 
with the late Dr. Struthers of Leith, to decide whether a young lady, 
whose marriage day was approaching should be allowed to marry or not, 
considering that spastic phenomena had appeared in both legs. From our 
examination we concluded that it was purely hysterical, and we advised 
that the marriage should go on* Happily speedy recovery took place. 

There are certain features of hysterical spasticity which seem to me 
to be of much importance in relation to diagnosis. 

(a) Contracture, and that of a peculiar form, sometimes arises at an 
early stage of the disdlue, when in an organic case it certainly would not 
have appeared. 

(() The gait shows peculiarities like those met with in other hysterical 
palsies. Instead of the toe-scraping of ordinary spasfic disease, the whole 
foot is shoved forwards in walkhig, and the patient, instead of endeavour- 
ing to compensate for the deficiency as one suffering from organic disease 
learns to do, seems to make the most of the symptom. 

(c) The knee-jerk is often exaggerated, but it is apt to be attended 
by spasm of the spine as well as of the lidib, the patient sometimes 
complaining of the tap on the patella as hurting the back* 

(d) Ankle clonus is rare, indeed very rare in functional cases, and I 
have never known knee clonus to be present. The pseudo-clonus presents 
characteristic features which have been already described* 

The prognosis in hysterical paraplegia is, of course, much more favour- 
able than in the other varieties, and recovery may be sudden or graduaL 
The worst cases are those which go on to contracture ; and Dr. Weir 
Mitchell has found that the most hopeless are those in which one limb after 
another is attacked, until nearly all the voluntary muscles of the limbs as 
well as those of the trunk may become involved* JDsolatedtContractures of 
single groups of muscles as of single limbs have a more favourable prognosis. 

Treatment. — Functioi^ spastic diseases are toainly benefited by moral 
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mjatagement, and by Buggoetion and isolation, with massage and feeding 

4)h^^eral line of treatment with which the names of Drs. Weir Mitchell 
*■*“ asBociat^, — methods which are fully explained in other 

parts of this work (vol. i. p. 373). When a patient is ft benefit from 
such treatment the amelioration is generally speedily seen. The Idhger 
*the symptoms persist after the treatment has been commenced, the less 
favourable is the prognosis. Grainger Stewart. 
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FRIEDREICH’S ATAXIA 

(hereditary ATA2IA) 

1 

In 1861 Professor Friedreich, of Heidelberg, desciibed a disease of the 
spinal cord which he designated as a chionic degenerative atroph^j^ of 
the posterior columns, and the chief clinical features of which weVe in- 
coordination, first of the lower and afterwards of the upper limbs ; ulti- 
mately involving the organs of speech, but unattended by paralysis of 
the sphincters, or by any sensory or trophic changes. The earliest pub- 
lished papers by Friedreich are in Virchovfs Archj^v, Bince tlmt time 
numerous cases of this kind have been described by various observers, 
and a considerable number of statistics have been compiled. 

Definition. — A rare disease of the spinal cord. 

Consisting in sclerosis with marked overgrowth of neuroglia and 
destruction of nerve elements in the whole of the postero-intemal, much 
of the postero-external, also of the crossed pyramidal and direct cerebellar 
tracts, Clarke’s vesicular columns, and usually the tract of Gowers, also 
in some eases apparently in atrophy of the cerebellum. Chardcterised 
by the occurrence of the disease in several members of the same 
family ; beginning in childhood, mostly about seven or eight years of 
age, very seldom after sixteen ; with occasional giddiness and nystagmus, 
but without the other eye symptoms or the other sensory changes 
so often met with in locomotor ataxia; with ataxy of legs and a 
peculiar gait intermediate between the purely ataxic and the cerebellar, 
and with less difference on closing the eyes than in ordinary tabes. It 
spreads gradually, and sooner or later affects the arms and sometimes the 
neck; it is associated with muscular weakness, soipetimes with con- 
tracture and atrophy ; in a number of cases there is a c^orea-like restless- 
ness with jerking movements. The deep reflexes are lost, bladder 
troubles are rare, and the various crises are quite exceptional. Scoliosis 
and characteristic deformities of the extremities are not infrequent. 
Intelligence is unaffected, but articulation is disturbed, becoming slow 
and difficulty especially in pronouncing certain syllables. Caused by 
some hereditary influence ; very rarely only one individual in a family 
affected, but direct transmission not common. Consanguinity of parents 
and neuropathic family history appear to exist in a considerable pro- 
portion of cases. The sexes are affected about equally. Resulting 
in gradual advance until the patient is unable to be out of bed, and 
ultimately terminating fatally by intercurrent disease. 

Morbid anatomy. — ^Apart from deformities and other results of the 
ptocess^ the essential change consists in an extensive and peculiar sclerosis 
of the spinal ccord. It involves, as in tabes dfirsalis^ ^e posterior 
columns — the posterior nerve -roots and ganglia being, however, less 
markedly affected ; but in addition the lateral columns are usually 
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also the process affects the cells of Clarke’s 
process furt£rd5fc “*# cerebellar tracto. The 

in tabes are alwa^rT ^ t ****.‘^ Lessauer’s tracts, which 

Dhierine and T efi'Tli sclerosed, in this disease eusually escape. 

.wSST in that the 

disease is essentially one of early life ; the 
period At which the first symptoms have been recognised varying from 
• the se^nd to .the twenty-fourth year, and the vart majority of 
beginning between the sixth and the fifteenth year. In most cases the 
dis^e attacks severd members of the same family, apparently affecting 
both sexes equally ; isolated cases, although rare, do however occasionally 
occur. A general neuropathic family history is frequently to be made 
out, insanity or other nervous disease being common among the patient’s 
relatives. Consanguinity of parents has also been traced in a certain 
proportion of cases. Hereditary syphilis does not appear to play any 
part in the causation of the disease. ^ 

Tte earliest and most marked symptom is ataxy of the legs, but the 
disorder soon extends to the upper limbs as well. SUght unsteadiness 
appears on standing and walking, and this gradually increases until the 
gait becomes staggering, like that of a drunken man. The patient reels 
along on a broad base ; but neither does he lift the feet so high nor stamp 
with the heels so characteristically as in tabes dorsalis. Closure of the 
eyes produces little or no difference in the gait. • 

When the arms become involved the patient has difficulty in executing 
delicate voluntary movements, such as buttoning his clothes or grasping 
small objects. In,many cases on attempting to pick up a small article 
the action is, as it were, overdone — the hand swoops down in a sudden, 
claw-hke manner, the fingers being widely spread out and extended just 
before the grasp is made. The muscles of the back and head are also 
frequently affected. Irregular swaying movements of the limbs, the trunk, 
and the head are common ; they are not active movements, but^ as in 
ordinary chorea, occur when the patient is at rest. 

Articulation almost always becomes impaired. In definite cases it is 
thick and monotonous, as if the patient had an unmanageable foreign 
body in his mouth. Jerky movements sometimes occur in the tongue ; 
and my friend and assistant, Dr. Purves Stewart^ informs me that in one 
case he met with abductor paralysis of the larynx with the characteristic 
stridor and dyspncea. The expression of the face is often vacant, but 
usually not until the disease is well advanced. Intelligence is, as a rule, 
unaffected. Nystagmus is a veiy common though not a constant 
symptom; is rarSly present when the eyes are in the pcwition of 
rest, but becomes more distinct the more the patient turns his eyes to 
the side. The pupil reactions are normal, and there is no optic atrophy* 
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The organic reflexes are normal. The skip, reflexes are usually pre- 
served, and the so-called deep reflexes are invariably absent from the, 
outset. In some cases it has been observed that the knee-jerks ^re 
absent in nod^taxic and apparently otherwise Jhealthy brothers and 
sisters of patients suffering from this ^sease. 

Sensory symptoms are of very rare occurl'ence. ^ Only in a few cases • 
and in the latest stages of the disease has tactile anaesthesia been described. 
Lightning pains and “ crises,” like those 6f tabes dorsalis, never occyu'. 
Muscular sense is usually unimpaired. Sometimes there is undue 
sensitiveness to pain in the soles of the feet and elsewhere. There are no 
trophic changes in the bones, joints, or cutaneous structures. The Inuscles 
do waste in the later stages of the disease, but rather f]X)m disusp than 
otherwise. The peculiar deformity of the spinal rcolumn and of the 
feet and hands, to be described presently, are probably due, in part 
at least, to muscular weakness and to the contracture which afterwards 
sets in. 

Lateral curvature of the spine (scoliosis) is common, and is probably due, 
in its earlier stages, to weakness of the spinal muscles. In some cases 
an antero-posterior curvature (kypho-scoliosis) has also been superadded. 

The peculiar deformity of the foot known as pes cavus ” is one of 
the most characteristic features of the malady. The foot appears stumpy 
and shortened from before backwards, and the arch is exaggerated. Along 
with this the toes are usually over-extended at the metatarso-phalangeal, 
and flexed at the interphalangeal joints, so that the extensor tendons of the 
toes, especially of the great toe, are unusuaUy prominent. A similar 
deformity of the hand may sometimes be observed, and may be named the 
“ manus cava.” Here also there is the same over-extension of the meta- 
carpo-phalangeal, with a degree of flexure of the interphalangeal joints, most 
marked in the thumb, and producing a tendency to the claw-like hand. 

The progress of the disease is invariably in the direction of more or 
less rapid advance of all the symptoms ; but its actual duration varies 
exceedingly, since it has no tendency in itself to a fatal issue, unless it 
be indirecdy from general mal-nutrition. Death is usually due to some 
intercurrent affection unconnected with the primary disease. 

Etiology. — ^The causes, so far as they are kiR>wn to us, have already 
been referred tor in describing the course of the malady. They lie in 
some hereditary influence as yet undiscovered, in consanguine marriages, 
and a neuropathic family , constitution. 

Diagnosis. — ^In the majority of cases the diagnosis presents no 
difficulty to an observer who is familiar with the characteristics of the 
disease. The family distribution of the malady, the early age of onset, 
the nystagmus and other symptoms suffice in most cases to mark it off 
from ordinary tabes dorsalis. Difficulty is more apt to occur in sporadic 
cases, and in cases occurring in adult life ; but these are rare, and with 
carefiil attention to the signs and symptoms should \>e readily recognised. 

(L) Fran^ ordinary Tabes or Locor^^ — ^Friedi^ich’s ataxia 

resembles ordinary tabes in the existence of ataxy and in the absence of 
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laiee-jerks ; ^ut it is dourly marked off from it by the absence of certain 
symptonm of tabes and by the presence of certain others which never occur 
in' this disease. On the one ^nd, the absence of the Argyll-Bobertson 
pupil^ of optic atrop^^y, of the various tabetic crises, of tiPbpldc changes in 
j pints or skin, of affection of the sphincters or reproductive appamt^s, of 
lightning pains, and of iiftpairment either of the cutaneous or muscular 
sense, together with, on the other hand, the presence of nystagmus, of the 
c]piaracteristic articulation, of Ipinal curvature, and of the peculiar deformity 
of the feet and hand^ usually serve readily to differentiate the two 
diseases. Moreover, the variety of ataxy of the legs is somewhat 
different in the two diseases, as has already been explained (p. 163), and 
the ^rms are garlier affected than in ordinary tabes. Again, the age of 
the patient and thcb family distribution of the disease are often of material 
assistance in the diagnosis. 

(ii.) From cerebellar ataxia . — ^There is another kind of hereditary ataxia 
which somewhat resembles Friedreich’s ataxy, but differs from it in being 
dependent upon atrophic changes in the cerebellum. This variety 
usually starts after the age of 20 — that is, later than is the rule in 
ordinary Friedreich’s ataxia ; the characteristic deformity of the feet and 
hands does not occur, nor is there any scoliosis. The gait is more “ cere- 
bellar ” in character ; it is rather reeling than ataxic. The legs ultimately 
become spastic, and, most important of all, the knee-jerks are not lost. 

(iii.) Fr<m insular sclerosis .' — The presence of incoordination, the 
impaired articulation, and the nystagmus produce some resemblance to 
the symptoms of multiple sclerosis ; but the articulation in Friedreich’s 
ataxia is thick, not syllabic as in multiple sclerosis ; whilst in the latter 
we find exaggeration of the knee-jerks, ankle iclonus, optic atrophy, and 
characteristic action tremors ; and again the characteristic pes cavus of 
Friedreich’s ataxia never occurs in insular sclerosis. 

(iv.) From d^ea . — It is only those cases of Friedreich’s ataxia which 
present jerking choreiform movements that are likely to cause any 
difficulty ; and even in them the absence of knee-jerks, the nystagmus, 
the characteristic articulation, the foot deformity, and other symptoms 
mark the malady off with great clearness. ^ 

Prognosis. — The prognosis, as we have already seen, is invariably 
unfavourable. Death occurs, however, not from the - disease itself, but 
from intercurrent maladies attacking the enfeebled patient. 

Treatment.— In this, as in other hereditary neuropathies and 
myopatMee, treatment avafla but Uttle; it can only be s^ptomatic m 
ito ai^ and carried out with the hope of cheering the ^tient and 
retardi^ the progreaa of the malady. Maseage «md 
be tried The patient must not on airy account 
but he should iT encouraged to use whatever 

fatimiinir and to go about as long as possible ; for so soon as no 

takS^*W his oAeoblemont will steadily increase, and the progress of 

his malady wiU be accelerated. ^ Gbainobe Stbwabt. 
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HEREDITARY CEREBELLAR ATAXIA 

Definition. — A chronic hereditary disease of the nervous system, con- 
sisling in atrophy of the cerebellum without sclerosis; charaeteriaed 
by an insidious onset and a gradual advance with alterations of sensory 
functions in respect of giddiness, abnormalities of vision, and sometimes 
of hearing, but especially by motor disturbance with chorM-like mov^ 
ments, impaired equilibration, and very marked unsteadiness of gait, 
commonly attended by interference with the movements the arms and 
of articulation and swallowing, also with exaggeration of deep rrfexM 
and ultimately spastic rigidity of muscles, the whole process unattend^ 
by trophic clmnies; caused by hereditary influence; resvlftny m death 
by advance of the disease or intercurrent maladies. 

^ Morbid anatomy.— The cerebellum presents the chief lesion. It is 
in volume, but not sclerosed, the change consisting in a 
• 1 fynTiViir nf the nerve elements. It thus contrasts markedly with 

FriSwSdiela^in which, with or without cereMlai* lesions, exton- 
, . lAsi-i/NTia the 'Dosterior columns, the crossed pyramidal 
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^ ‘Ottoleal history. — ^The ondet of the malady usually fafla later than 
thiiit of Friedreich’s disease. As Friedreich’s is most common before, this 
affieotion usually occurs after puberty. It is true that this rule is not 
aWolUte in rega^ to either, but 1 think that it iscUearly so. Twenty, 
f^thirt;^, or more may be taken as the common age for the commencement 
of this form of ataxia. ' ^ 

The process seta in slowly, and it makes tardy progress. When 
fairly established the symptoms are very distinctive. Sensory chapgrs, 
although the less important, are not awanting ; sometimes there may be 
pains in the Umba or other abnormal sensations ; in some cases there is 
giddiness. The muscular sense is less markedly affected than ih some 
other diseases. Romberg’s symptom is often absent, thopgh not invari- 
ably. Sight is often diminished^ and muscular paralyses and nystagmus 
constitute marked features, especially when the eyes are turned to the 
side. The pupils, usually equal, sometimes show the Argyll-Robertson 
symptom, but in many cases the power of accommodation is also lost. 
Marginal scotoma is frequent, sometimes very pronounced. Achromo- 
topsia, especially for green, has been noticed. 

The acuity of vision is diminished. The fundus is often pale, with 
diminution of the papillary vessel and atrophy of retina and choroid. 
Hearing has been found deficient. 

The motor functions are, however, those which chiefly deserve 
attention. 

The organic reflexes are usually little changed, but a tendency to choke 
in swallowing has been noticed. The superficial reflexes vary, but the 
deep reflexes are always exaggerated. Voluntary motion is much 
affected. The patient *^cannot stand steadily, for he has a constant 
tendency to chorea-like movements. His gait is hesitating and stumbling, 
and while the legs are chiefly affected the arms and hands do not escape. 
Articulation is interfered with in consequence of unconVollable associated 
muscular action. The condition gradually becomes more pronounced, 
and after a period of years a fatal result ensues. 

Spasticity of the limbs becomes pronounced as the disease advances, 
but there is little tendency to scoliosis or to the deformities of feet and 
hands so often met with in Friedreich’s disease. ^ 

Etiology. — The great point is the hereditary transmission of the 
disease. Dr. Sanger Brown, of Chicago, traced the malady through at 
least four generations, and found that it usually attacked several members 
of each generation. He found no preference of one sex rather than the 
other, but that it descended through females four times as often as it 
did through males. Atavism he found to be rare. He thought that in 
some instances a fall or injury had determined the onset. 

DiagsoBis. — (i.) From Friedreich’s ataxia. The points which dis- 
‘ tinguish this disease from the more common Friedrfjich’s ataxia are that 
it^ usually settf* in later in life (above the age of 20), that the gait is 
more reeling or cerebellar in character, that the knee-jerks are not lost, 
that the 1^ ultimately become spastic, but do not fall into the character- 




SYRINGOMYELIA 


irtio deformities ; neithei^is there any scoliosis. Anatomically it differs 
BiIbo in respect of the lesions in the central nervous system. 

(ii.) From cerebellar tumour. The diagnosis must turn chiefly upon 
the family history of ^he patient, and to some extent upftn the mode of 
ODfiet of the disease ; such symptoms as have been described abote as 
occurring in a member of rf family previously affected, and coming on in 
an extremely gradual way, is almost certainly to be referred to this 
ca|| 9 TOry. The absence of tUb signs proper to intracranial tumour, the 
pecuiw exaggerations of the deep reflexes and the condition of the 
pupils, the speech, and the tumultuousness of the movements are also 
highly characteristic. 

Prognosis.— From the nature of the disease the prognosis is hopeless. 

Troatment can only be palliative, and directed towards the relief of 
symptoms and the maintenance of the general health. 

T. Grainger Stewart. 
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SYRINGOMYELIA 
Synonym . — Oliom spinalis. 

History. — Syringomyelia (crCptyf, tube, hollow ; pveXos, marrow) is^ a 
disease of the spinal cord characterised by the production of a cavity 
within the cord of vaiyfag length. The name was given by pU^viej in 
1824 : but the condition was first described by Etienne in 1646, “d is 
mentioned by numerous writers on anatomy from that time onv^ixL 
Portal (1804) was probably the first to ascribe a form of 
to this lesion, on the basis of four cases which he observed. From h« 
time, however, untU 1860 the condition, though ^lonally not^ by 
pathologists, excited no interest. Then wiA the begmmng of 

Seal sSyof the nervous system various hyprtheses were propo^ to 

explain the existence of cavities withi^he cor^ and 

ViSnian. Charcot and Joffroy, Leyde^ Schultze (9), and 

KaffilO) jaade important nSg*??’ ovot 10o"SJto 

omnba of Roth Wiohmann, and Anna Baumler (1889), over luu cases 
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lithological standpoint was soon followed by their analysis from 
the cBhical ; and in 1887 Schultze (14) and Eahler (15) established 
possibility^ of diagnosing this condition during life. Their state- 
^nts have been confirmed by clinical observers aH over the world. In 
a mbnograph by Schlesinger (16) 526 references to published casea or 
discussions of the subject are given; and Itimitrqff has added to this 
literature in a recent article in the Archiv fiir PsyclUalrie. 

Symptoms. — ^The diagnosis of syringomyelia rests upon the pres^cvd of 
three characteristic symptoms which, in the majority of cases, are present 
together. The existence of one of these symptoms alone should excite sus- 
picion of the possibility of the disease being present ; the presence of any 
two of them make the diagnosis very probable. These symptoms are — ^ 
(L) a loss of the sensations of pain and temperature in any part of the 
body, tactile sense being preserved in the analgesic area; (ii.) trophic 
disturbances in the skin, muscles, bones, or joints; (iii.) progressive 
muscular atrophy attended by paralysis. 

In addition to these symptoms may appear (a) a spastic paraplegia, 
or Q>) disturbance of tactile sense with pain, or (c) the general symptoms 
of transverse myelitis in case the disease invade respectively the (a) 
lateral, or (fi) posterior columns of the cord, or (y) its entire area. Such 
an extension is not uncommon, and hence these symptoms must be con- 
sidered as a frequent complication. 

The distribution of the characteristic s 3 rmptomB of the disease will 
depend entirely upon the extent of the lesion in the cord. As this 
lesion usually be^s in the cervical segments the symptoms almost 
always appear in the hands. If the lesion be limited to one or two 
segments of the cord^the symptoms will be very limited; but if it 
extend throughout the entire length of the cord, and upward through 
the medulla and pons to the crus, the symptoms will be widespread and 
will involve the cranial nerves. The course of the^. disease is a very 
chronic one, the symptoms coming on slowly at any age, and often 
reaching a certain point and remaining stationary for years — the life of 
the patient being ended, as a rule, by some intercurrent disease ; though 
occasionally sudden death is caused by the rupture of the cavity. 

(i.) The disturbance of sensation, called by^Charcot dissodaled arues- 
thesia, is the chief characteristic of the disease. It is a symptom which 
is frequently unknown to the patient .until it is demonstrated by the 
physician; although occasionally among the working classes, who are 
more exposed to injuries, the patient n^ay have noticed that such injuries, 
especially bums, were not attended by pain. It is found upon examina- 
tion of these persons that pricking, or cutting, or burning, or freezing of 
the affected area is not attended by sensations of pain, or of heat or cold ; 
though the sense of touch is preserved. The sense of heat may be im- 
paired when that of cold remams, or conversely. Jhe sense of pain is a 
great protectibn to the body, giving warning of injury, and^uring care 
and rest of the part; hence its absence exposes these patients to the 
risks of serious affections of the skin and joints, the consequences of 
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the analgesia (15). The accompanpng diagram is intended to show 
this relation, so far as it is at present determined (Fig. 8). It will f>e^ 
seen that vari^ districts of the skin can be assigned to various segments" 
of the cord. The distribution of the analgesia in sr’ringoniyelia is usually 
irre^hlar, rarely symmetrical on the two sides. Inasmuch as the affec- 
tion is more common in the cervical region the condition of the analgesia 
is more frequently found in the hands and arms ; and as it is frequently 
found that small injuries to the fingers are not attended by paiq. tfiis 
abnormality is the first to direct the patient’s attention to the existence 
of his disease. In the early stages there is merely a decided blunting of 
the sensations of pain, and an inability to distinguish between slight 
variations of temperature ; or certain sensations only arc not perceived.^ 
Thus D^jerine records a case in which the thermal sense was lost for 
all temperatures above 68° F. The area of analgesia may not coincide 
exactly with that of loss of temperature sense. Parsesthesia of tempera- 
ture or sharp pains rarely precede the loss of sensations. When the 
disease is fully established the patient cannot distinguish between ice 
cold and boiling water, and deep incision may be made into the flesh 
without the slightest pain. 

(ii.) Trophic disturbances are a very frequent symptom in. syringomyelia. 
In the majority of the cases it is evident that the origin of these disturl^ 
ances is some injury, wound, or bum which on account of the loss of 
pain sense had not been observed, which had therefore been neglected, 
had become infected, and had gone on to ulceration or suppuration. In 
some cases, however, it is impossible to ascribe trophic disturbances to 
such causes, and indeed the hypothesis of the existence of trophic centres 
in the spinal cord presiding over the general nutrition and the repair 
of the body receives its chief support from the facts observed in this 
disease. The skin is the seat of the chief trophic disturbances, which 
may be of various kinds. There may be localis^ hypersemia or anaemia 
of the skin ; there may be changes in the perspiration, the pa^t being 
abnormally covered with sweat or abnormally dry j and, in iddition to 
the acute inflammations of the skin already attributed to injuries, cases of 
serous exudation with desquamation, gangrene of the skin and subcutan- 
eous tissue, bullae and peculiar hypertrophies aftd atrophies of the skin 
have been observed. Another trophic disturbance, which has excited 
much interest, is the appearance of painless whitlows upon the fingers 
and of small abscesses al^ut the extremities. Morvan described a disease 
occurring in a seaport among fishermen, in which felons appeared upon 
the fingers, producing deep ulcerations and even necrosis of the terminal'’ 
phalanges, and were associated with other trophic disturbances of the skin 
and nails, and with analgesia. This diseasCy which was at first ruxmed 
after MorvaUy is now thought to he a variety of syringomy^ia ; for in all the 
cases examined after death a cavity has been fo\ind in the cord. The 
growth of the nails is commonly affected. They are hypertrophied, 
ridged, and occasionally stained. They become particularly brittle, and 
irregular in their form. 
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Affections* of the joints and bones are very frequently observed in 
syringomyelia. In fact, there is no nervous disease in which joint affec- 
tions occur so commonly as complications. The shoulder, elbow, and 
wrist are the joints most commonly affected ; in this respect the disease 
offers a contrast to tabes, in which the joint affections most frequently 
occur in the lower e^remifies. The character of the joint affections is, 
however, as a rule, quite similar to that described by Charcot as character- 
istic gf the joint disease in locomotor ataxia — a large effusion within the 
joint with great thickening of all the tissues, and later an absorption of the 
bones with an atrophy of the joint surfaces. Schlesinger has collected sixty- 
three cAses of joint affection 


'occurring in the^course of the 
disease, and he estimates that 
this complication occurs in 
more than 10 per cent of the 
cases. Alterations in the long 
bones are observed in syrin- 
gomyelia ; and spontaneous 
fractures, due to a spongy and 
brittle condition of the bones, 
have been recorded by*a num- 
ber of observers. The joint 
affections and these fractures 
proceed alike without pain to 
the patient, and hence are 
often neglected for some time 
after they begin. 

In a considerable number 
of cases a marked curvature 
of the spine, either lateral or 
forward, and occasionally 
backwai^, has been observed. 
This has been ascribed by 
some authors to atrophy 
and weakness of the spinal 
muscles, and by others to 
actual changes in the bones. 
• Both conditions may occur. 
The spine is, as a rule, sensi- 
tive to pressure; and deformity 
is* more likely to occur in 
^ the upper portion of the 
dorsal region than elsewhere. 
It is never very extensive. 



Pio. 0.— Atrophy of the ams and rauacles of the bwk and 
thorax, wltli lordosle, m a case of ^^ngomyeiia. 


In a few cases the combina- , v u j 

tion of acromegaly with the symptoms of syringomyelia has been observed, 
one of these cases having been seen at my clinic ; but it is by no means 
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6er^|hi tl(at this combination was more than accidental. As the recor^ 

of the^ disease have increased, its incidental association with varioui^ . 

diseases^hysteria, paralysis agitans — has been recorded. Such 
asMoOiationB have no particular significance. 

^ii.) Muscular aibrophy a4tended by paralysis is present in moie than 
half of the cases of syringomyelia. It usually begins as a progressive 
muscular atrophy invading the hands, e^eci^ly the first interosseous 
muscle, then the thenar and hypothenar eminences, finally proc|(ioing 
claw<hands {main en ytiffe of Duchenne), and then advancing up the limb 
to the forearm, arm, and shoulder. Occasionally the sho^der muscles 
are the first affected, and then the atrophy is distributed to the deltoid 
and scapular muscles, and later invades the biceps and supinator longus.' 
The muscles of the spine are particularly liable to be invaded by the 
atrophy and paralysis, and as a consequence curvature of the spine is a 
very frequent symptom in this disease. The legs are less frequently 
affected (12 per cent of the cases), but atrophic paralysis of the thighs or 
of the legs below the knee, with consequent contractures, has been seen. 

The exact distribution of the atrophy and paralysis depends upon the 
extent of the lesion in the various segments of the cord. In a table 
given on pages 194, 195 (in the article on “Poliomyelitis anterior”) the 
relation between the various muscles of the body and the various segments 
of the cord is shown. It is therefore evident that from the muscles 
invaded in any instance we may infer the extent of the lesion. The 
atrophic paralysis of the muscles is frequently attended by fibrillary 
contractions and tremors, and by a gradual diminution in the mechanical 
and electrical contractility of the muscle. It is not until the last stage 
of the disease, when the muscle is extremely atrophied, that it presents 
the reaction of degeneration. 

(iv.) The spinal reflexes may be disturbed in this disease. When the 
symptoms are located in the arms, elbow and wrrist lefiexes are absent, 
while the patella reflex is, as a rule, increased. If, however, the disease 
invade the lumbar region of the cord the patellar reflex may be lost on 
the side of the lesion. 

In a few cases in which the sacral region of the cord has been dis- 
eased a loss of control of the bladder and rectum bccurred. 

(v.) The spinal centre of the cervical sympathetic nerve lies in the 
first dorsal segment of the cord, and, as this segment is most frequently 
affected, B 3 rmptoms of paralysis of the sympathetic of one or both sides are 
commonly to be detect. They are a narrowing of the palpebral fissure, 
a retraction of the eyeball, sluggish pupillary action with imperfect dilata- 
tion, a flattening of the side of the face, and a defective secretion of sweat. 

(vi.) The extension of the disease to the medulla may cause symptoms 
referable to the implication of the cranial nerves. Atrophy with fibril- 
laiy tremor in the tongue and facial muscles, ocular palsies with nystag- 
mus, and dissociated ansesthesia of the face and head ^ve been observed. 
Ill a few cases paralysis of the vocal cords, disturbances in the act of 
swallowing, difficulty of respiration, and irregular heart action indicate 
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tbe vagu6 centre is affected. These symptoms are most serious, as 
^udden death commonly ensues (26). 

The course of the disease is a chronic one. It advances slowly some- 
times after an injuiy, 4 and the symptoms are well establiftied, as a rule, 
before the dise^e is recognised. The patients remain for months* in a 
stationary condition, /)r the* paralysis slowly increases until they are dis- 
abled. The symptoms may finally extend to the entire body, though this 
is aa^. Death occurs either* from extension to the medulla, or from 
cystitis or bedsores, or from some intercurrent affection; in rare cases 
sudden death has occurred unexpectedly from a rupture of the cord allow- 
ing an Escape of fluid from the cavity. 

The following histories of cases of syringomyelia under my observa- 
vation at the Vanderbilt clinic illustrate the usual symptoms and course 
of the disease : — 

1. P. S., of healthy parentage, noticed in March 1896, when he was sixteen 
years of age, that he was becoming weak and clumsy in his hands, that he was 
dropping things unintentionally, and was losing strength also in his arms. These 
symptoms were noticed in the left arm before they were in the right. They 
were not attended by pain or any noticeable sensory disturbance. It was noticed 
that his hands and arms became gradually thinner as they became weaker, and 
the emaciation soon extended to his body, especially about the muscles of the 
chest and back and scapulte. He was not aware of any sensory disturbance 
until the time of his first examination at the clinic in January 1897. He 
had had no trouble in his bladder or rectum ; nor any symptoms in his legs, 
excepting a slight weariness on any exertion ; but he had noticed that his 
back had gradually become crooked, the right side j)f his body appearing to 
bulge. It was evident from the history that all his symptoms had made such 
gradual progress during the past year that they had not attracted much atten- 
tion until his inability compelled him to quit work. 

Examination in January 1897 showed a very marked condition of atrophy, 
with corresponding paralysis in the muscles of both upper extremities, chest, 
Bcapulte, and thorax, as shown in the picture (Fig. 9). No muscle wns entirely 
paralysed, but all the muscles were extremely weak ; they presented fibrillmy 
contractions on exposure to cold or on percussion, but did not show any reaction 
of degeneration. The ati^phy was extreme about the muscles of the scapulse 
and in the deltoids and upper part of the arms. The muscles of the thorax and 
back were markedly atrophied, so that a lordosis was very evident, causing 
peculiar motions of balancing in the act of walking. The atrophy was about 
equal on both sides. The biceps was less atrophic than the other muscles of 
the upper arm ; the flexors and extensors of wrist and fingers, and thenar and 
hyperthenar muscles, and interossei of the hand were very decidedly atrophic. 
The lower portion of the pectoralis major on both sides was' preserved, but the 
upper part w^as atrophic. The interossei and the muscles of the back were very 
atrophic. The muscles of the abdomen and legs were not in any way affected, 
but the knee-jerks were^very much exaggerated, and there was ankle clonus on 
both sides. The elbow and wrist reflexes were lost. Face was nft™^. Sensar 
tion to touch was preserved in all ports of the extremities, body, and thorax; but 
sensation of heat and cold, and of pain, could not be elicited over the regions 
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shown in the (Fig. 1 0). The loss of pain sense was somewhat leu exten- 

sive than the loss of sensation to heat and cold on the bach. This patient ^was 
observed very carefully in St. Lake’s Hospital for six months, there being little 
or no cliango inf his condition. ^ 

9. A feeble, poorly-nourished woman, aged twenty-eight, of good family 
history, and without syphilis or previous illness, excepting an attack of cerebro- 
spinal meningitis at the age of six, first noticed the beginning of ber preunt 
symptoms in 1879. Then she suffered from numbness and cold in her right 
hand, and soon found the hand growing weak and thin, and also quite iCsrasr 
tive to pain. These symptoms gradually extended up the arm and invaded ths 
shoulder, and the muscles of the thorax and scapula ; the skin of thpse parte 



Pio 10.— Area of analgesia and thermo^iniBsthesin In a case of syriiigomyelia. Lines show area 
of themio^uirestheala ; dots show area of analgesia. 


becoming insensitive as the muscles atrophied. Atf the muscles became w^k 
about the thorax, lateral deviation of the spinal column set in, the convexity 
being to the right. The hand assumes and retains the position of main en griffej 
although the rigidity, which she says was present during the first two yeaw, 
has now entirely passed away. The entire upper extremity has been wholly 
useless for four years. She has always noticed a trembling of the muscles. 
Within three months of the onset she had a bad burn on the arm, which was 
three months in healing, but gave her no pain. In July 1886 she had a 
peculiar attack : — awhile standing quietly she suddenly felt a numbness and 
tingling in the right arm, beginning at the elbow and extending up to the 
shoulder, neck, and face, with a feeling as though her, dace were drawn to the 
right side ; tl& was attended by headache and vertigo, so tlm1>» she felt faint, 
had to sit down for a few minutes, and afterward felt quite weak for some 
days. She has suffered from no other symptoms, and had no return of the attack. 
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C(mdUion^Sept€fm^ 18g5. — The eyesight is good, the optic discs are normal, 
and there is no insufficiency of the ocular muscles ; but the right pupil is 
smaller than the left^ and the right eye is less widely opened, the upper lid 
falling slightly, and the eyeball being apparently slightly retracted. There is 
no facial or lingual ^resis, but in the right half of the tongue there is a qjarked 
tremor. The sensation on ihe right side of the face, as regards temperature 
and pain, is less acute than on the left side, and cotton feels differently, as she 
expresses it, “ rougher ” than on^the left side. Pulse and respiration are regular 
affdciormal, and she has never noticed polyuria. The right upper extremity, in- 
cluding the muscles of the thorax, scapula, and back, is completely paralysed 
and very much atrophied, but does not exhibit the reaction of degeneration. 
The deltoid and palmar muscles are chiefly affected, and their faradic excitability 
is diminished. ^ Galvanic excitability is also diminished ; for example, in the 
deltoid KCKD = 4nia., AnCC = 7ma. The trapezius is affected, and thesupraspinatus 
also, the latter being totally atrophied. The scaleni and splenii are not involved. 

Tlie wall of the thorax is markedly thinned. The lateral deviation of 
the spine with elevation of the right shoulder is not due to caries, as it is 
not fixed, and there are no painful points; it is tlie result of muscular 
weakness in the spinal muscles. The arm hangs motionless, and all the 
muscles are relax^ ; the only movement possible is a very slight flexion 
and extension at the elbow ; the hand is in the claw position. Constant 
fibrillary tremor in the atrophied muscles is evident. No reflexes can be 
obtained in the arnt Sensation is very much impaired in the entire arm and 
upper half of the thorax. Temperature and pain sensations are suspended, 
but contact is perceived. Tactile sense, however, is somewhat less than on the 
other side ; but muscular sense is not at all impaired. She feels pressure, and 
knows at once the position in which the fingers or forearm are placed. She can 
appreciate very slight differences of weight very accurately. The entire ex- 
tremity is cold to the touch and cyanotic, the skin is mottled, and various scars 
give evidence of previous ulcerations and bums, which do not appear to have 
given her much annoyance, probably because they were painless. The fingers 
do not appear to l^ smaller than those of the other hand, but the growth of the 
TiA-ila ifl impaired, and they are very brittle. She does not perspire on the right 
side. The left arm is not paralysed, but is insensitive to heat The right 
arm and forearm are each inches less in circumference than the left one. 
The right breast is less full, fat, and firai than the left one. The right 
leg does not appear to^be at all weak or atrophied, but the patellar tendon 
reflex is very much exaggerated, and ankle clonus is easily obtained. The 
sensation in the right leg differs slightly from that in the left leg, cold and heat 
being more acutely felt, and the cotton feeling, as with the face, rougher on that 
side. The only symptom in the left leg is a slight increase in the patellar 
tendon reflex. No other symptoms. Condition stationary until 1 894, when she 
died of pneumonia. No autopsy. 

Pathology. — The post-mortem appearances in a case of syringomyelia 
are very characteristic. The spinal meninges are normal. The contour 
of the cord is sometimes irregular, owing to a bulging at some places, or 
a retraction at othef places; or it appears at places flattened and very 
small: sometimes it is not altered. Fluctuation may be detected by 
palpation. Usually a rupture occurs in the process of removal of the 
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cord, and the fluid, a clear serum, runs out,rleaving the^ cord partly 
collapeed. It is then evident that there is a long cavity within the cord, 
usually near the central canal, but sometimes so extensive as, in a cross 
section, to leav j merely a thin ring or wall of cord tissue. Sections of 
the ccid at various levels will demonstrate that this cavity extends for 
some distance through the cord, and that it 'vhries ip size and shape at 
different levels. The usual situation of the cavity is in the lower cervical 
and dorsal regions. In some cases it is shbrt, not involving more ^thn.n 
five or six segments ; in others it is long, extending through the entire 
length of the cord and upward into the medulla and pons. Sometimes 
two or three separate cavities have been found at different levelS. All 
possible variations have been observed in different cases. ^ In some cases ' 
a tumour has been found on one side or within the wall of the cavity, as 
shown in the plate on the opposite page. 

When the cord is hardened, cut^ stained, and examined microscopically, 
it presents certain characteristic appearances. The cavity may be of 
any size or of any shape, but lies chiefly near the central canal behind 
the anterior commissure, or in the posterior central gray matter, or in a 
posterior horn, or in both horns of the dord. In some cases it invades 
the central gray matter and >t^ anterior horn or horns, but it is rarely 
symmetrical in its invasion of the cord tissue on the two sides. In. some 
cases the gray matter is entirely replaced by the cavity ; in other cases 
the cavity has invaded the white ^columns of one or both sides. The 
posterior columns are more frequently invaded than the lateral or anterior. 
In the most extreme cases it appears as if all the cord tissue had been 
destroyed ; the cavity is then surrounded by a thin wall forming its sac, 
and no trace of gray or Vi hite substance remains. The wall of the cavity 
is smooth, but here and there papillary projections occur upon it. 

The cavity is usually surrounded by a zone of thick neuroglia tissue 
which stains deeply with carmine and hsematoxylin, iscunstained by the 
Weigert haematoxylin stain, is deeply stained by the Weigert neuroglia 
stain, and by the Golgi stains. The thickness of this neuroglial wall 
varies in different cases. Its structure is more dense near the cavity ; 
but it is thinner in the adjacent parts, and fades away into the normal 
cord, not usually having a sharp boundary. Under a high power of the 
microscope it is seen to be made up of fine fibres, of nuclei, and of small 
and large neuroglia cells, a few of which are seen, in some cases, to be in 
a stote of vacuolisation and progressive liquefaction, and to be breaking 
dov^. A fine filamentous network, containing spider cells and spindle- 
shaped cells with long processes and many nuclei, extends outwazd into 
the nerve-tissue — the appearance being that of a paHial infiltration of the 
norAial cord by gliomatous elements, the degree o£*%hich is greatest near 
to the wall of the cavity. Such an infiltration of the cord with cells is 
also found in the segments id>ove and below the Innits of the cavity, 
especially aboufithe central canal. The cavity frequency occupfes the place 
unudly taken by the central canal. Sometimes it is seen to communicate 
^th the remains of the central canal, when some epithelial elements 
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may be found^in its wall « In other cases the canal is pushed to one side 
and lies in the wall of the cavity. In a few sections there may appear to 
T>e two cavities side by side ; but a careful examination of sections above 
or below will show th^ one of these is really a diverticiflum from the 
majn cavity. The cavity itself is never entirely lined with cylindt'ical 
epithelium ; but in a^few cAses one side of it was so lined, and in these 
there was a manifest absorption of the original central canal into the 



FIG. ll.-Transvenie section of the spinal coid in a case of HyringoinyelJa ; first dorsal segment. 


new cavity, with more or leas proliferation of the lining epithelium. A 
few caies We been described in which a true glioma or aai^nm filled 
in the cavity, being an evident oul^wth from ^ 

Changee in the blood-vessels of the cord are sometimes observed. Ve^ 
fowSllMieB are to be seen in the wall of the cavity; biit outs de of 
it, in the adi%Bont pafts of the cord where the infiltration ^ j 

and nuclei iTseen, the vessels are more numerous 
oalibfe is larger, and they are more tortuous than usual. In some cases 







distinot thickening of their walls has been notic^. Gapillar|’ hsemorrhages 
are often found within the gliomatous structulre. 



Fig. 12.— Lower thoracic region. (From Brain, Parts Ixxir.-v. 18M.) 


Various hypotheses have been proposed to explain the conditions 
described. They may be briefly summarised as follows : — 



Fig. 18.— Ltunbar enlaigement. (From Brain, Puts 1898.) 


i. It has been supposed that syringomyelia always ongin^t^ in a 
jB6ng<inital defect in the development of the sfanal cord. It has been 
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thought that during fotttal life and early infancy the central canal 
of the cord may be unduly distended by fluid, thus remaining as an 
'unusually large cavity within the cord, around which cavity there is 
a subsequent prulifesation of the embryonal epiblastic ’elements, or a 
thickening of the normal glia tissue, which is known to be more abun- 
dant in this situation than olsewhere in the cord. Such a cavity is lined 
with epithelium, and is recognised by many pathologists under the name 
o£s“J;iydromyelus.” But sonfe believe that hydromyelus may pass into 
syringomyelia, by the proliferation of glia cells, the invasion of the 
normal tissue, and its subsequent breaking down. Thus they explain the 
admitted fact that th<| degree in which the cavity in syringomyelia is lined 
by cylindrical ^pitheHum is variable. Others hold that in the closure 
of the central canal dpring embryonal development a portion of it is shut 
oflf from the main canal so as to leave a subsidiary canal in the posterior 
septum of the cord, lined with epithelium, and surrounded, as is the 
normal central canal, by epiblastic tissue which subsequently proliferates, 
constituting a neuroglia hyperplasia, and then breaks down. Those 
who hold this opinion, therefore, ascribe all cases of syrin^myelia to a 
congenital malformation of the corf, and believe that the cavity of syringo- 
myelia has a necessary relation to the normal central canal, and usually 


communicates with it. 

2. Another view of the disease is that the normal glia structure of 
the spinal corf, which is most thick about the central canal, undergoes a 
proliferation from some unknown cause — possibly an irritant poison in 
the fluid of the central canal (1); that this gliomatous new structure 
extends outward into the adjacent tissue, both into the gray and white 
matter, and subsequently breaks down in its centre, the cells becoming 
liquefied and disintegrated ; thus a cavity originates within a gliomatous 
mass. This cavity at its origin has no necessary relation to the central 
canal ; but inasnmch as the gliomatous proliferation begins, as a rule, near 
to the canal, the cavity usually breaks into the central canal, and ^us 
makes a communication with it. The wall of the cavity is described as 
consisting of hyperplastic neuroglia with larger and smaller branching 
neuroglia cells, and small spheroidal ceUs and oval cells lying in a network 
of fibres, at places closfly packed together, at places loosely arranged ; so 
that it has a porous meshwork structure. This forms a sort of limiting 
membrane for the cavity, but beyond it within the nervous tissue there 
is an infiltration of glia cells. These cells are seen to be ^ ^ 
liquefactive degeneration both in the wall of the ca^ty and elsewhere. 
In some cells the nucleus is attached to or surrounded by the homogene- 
ous remains of the cell body. Some cells are convei^ into ^cks of 
fluid. Thus there is a manifest tendency in the glia cells to ^^eak down, 
and the cavity is the result of such disintegration. Those who hold t^s 
opinion have named^the disease spinal gliosis, belie^ng the gjj® 
tion to be the essential factor in the pathology. Some of these writers 
consider this an inflammatoiy process (18); others (2) deny anything 
more than a simple hyperplasia. 
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Investigations of Weigert (33) upon the structure of neuroglia seem 
to establish that new formations of glia may be either cellular or 
fibrous in structure. If cellular, the new formation is a true glioma, 
such as is fou^ld in tumours of the brain or spinal cord ; and in such 
a glioma fibres are few. Weigert calls attention to the fact that this is 
not the structure of the glia tissue about the dhvity ^f syringomyelia, but 
that the neuroglia found around this cavity consists almost exclusively of 
glia fibres with few cells ; and that these fibres, though extending in ^11 
directions, are chiefly vertical in their course. Miura also has shown the 
sharp contrast between ordinaiy glioma, even glioma containing a cavity, 
and the gliomatous condition of the cord in syringomyelia. Weigeft holds 
that the neuroglia is merely a substance prc^uced by natpre to take the 
place of the nerve-tissue which has been destroyed, and that its proliferation 
is always a sign that the nerve-tissue has primarily disintegrated. Such 
destruction of nerve-tissue would therefore, according to his view, precede 
the formation of gliomatous tissue ; hence he wholly discards the hypo- 
thesis of syringomyelia to which the name spinal gliosis has been applied. 
Weigert says, “ Many authors believe that the essential lesion in syringo- 
myelia is the formation of a tumour followed by softening and the formation 
of a cavity. It is admitted that there is a growth of neuroglia of the 
typical fibre-type about the cavity. But this fibre mass, devoid of cells, 
does not resemble a glioma, and there is no reason to believe from the 
mere presence of neuroglia that the cavity is not a congenital or acquired 
abnormality of the central canal. There is a thick cluster of neuroglia 
fibres normally about the canal. By the pressure in this enlarged canal 
the nervous tissue may be destroyed, and hence a growth of neuroglia 
fostered. If the pressure increases the neuroglia may also be destroyed, 
and in its place about the cavity a hyaline formless mass may remain. 
The gliosis is not the essential feature, it is only a secondary result ” (34). 
Turner (31), however, has described a case in which ^here is a gradual 
and direct transition between a true glioma and a gliomatous infiltration 
of the cord with the production of a cavity. 

3. Many authors have observed, subsequently to disease of the spinal 
arteries, the formation of cavities in the coid, in their situation in- 
dependent of the central canal. Thus Miiller aAid Medin. have seen a 
cavity in the gray matter of the cord with walls of normal nerve-tissue, 
with no signs of inflammatory disease or of proliferation in the glia ; the 
size of the caWty corresponding in situation to the degree of endarteritis 
in the spinal vessels, and having no definite relation to the central canal. 
Wieting has descril^d a cord containing numerous cavities due entirely 
to the low nutrition and consequent necrosis of the nerve-tissues from 
disease of the spinal arteries in connection with meningo-myelitis. It has 
been thought by Kronthal that l 3 rmphstasis within the cord, and conse- 
quent necrosis produced by transverse compression of the cord, may lead 
to the formatien of cavities which may or may not cbmmuniorkte with the 
central canal ; but this surmise is doubtful, since compression by tumours, 
or after Potts’ disease, is not found to cause cavities. The suppositibn 
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that a cavity in the cord may be due to a diseased condition of the blood- 
vessels seems proven for some cases ; but such cavities do not resemble 
those of syringomyelia, and the suggestion finds little support in Weigort’s 
hypothesis regarding ithe function of neuroglia. For if this hypothesis 
Incorrect, a neuroglia growth would occur to replace the disintegfated . 
nerve-tissue, and in, the attempt of Nature to fill up the empty space 
would be thickest about the cavity. Necrotic cavities, however, rarely 
have/i well-marked wall. * 

4. Van Gieson has recently described a condition, which he calls 
hemato-myelo-porus, of perforating haemorrhage in the cord, with the 
production of a long, narrow cavity. Such a cavity is occasionally 
surrounded by thickened glia tissue. Van Gieson shows that some cases 
which have been descHbed as syringomyelia have really been old cases of 
haemorrhage. Turner and Mackintosh point out that the presence of a 
fibrin-like material, which they describe in some of the cavities in several 
cases of gliomatosis of the coni, suggests that haemorrhage assists in the 


formation of these spaces. 

It seems evident, therefore, from a review of these various hypotheses, 
that cavities may be formed within the spinal cord under varying circum- 
stances, and by various pathological processes. First, from congenital 
defects of development; secondly, by a disintegration subsequent to a 
neuroglia proliferation, either of inflammatory origin or of spontaneous 
occurrence ; thirdly, as the result of retrograde metamorphosis of tissue, the 
nutrition of which is impaired by obstruction to the circulation ; fourthly, 
by actual destruction of the cord by hsemorrhage. 

Lastly, there is not wanting a hypothesis which would trace it .to 
bacteriological infection. Prus, from careful study of Morvan^s disease, 
reaches the conclusion, which several authors had already announced, that 
Morv’^an's disease and syringomyelia are identical. He calls attention, 
however, to the ^act that Zambaco, after a careful study of Morvan s 
disease, declared it to be identical with lepra anassthetica, the bacillus of 
which can be recognised. And he appears to be willing to admit that 
the three diseases are, in fact, due to the ^me ca^e, namely, an infection 
of the nervous system by a germ which, in the lighter forms, attacks the 
peripheral nerves only,%nd in the more sevei^e forms attacks the spinal 
cord. In this view the neuroglia formation is set up by the irritation 
of the bacillus, and the cavity is due to the disintegration of the glioma- 
tous substance. This hypothesis is strongly comteted by Babes, who 
has observed six cases of leprosy in which the bacilli were found in the 
cells of the cord, but in which there was no lesion resembling that of 
syrinffomyelia. The time has not yet come to establish conclusively any 
one of these views of the origin of syringomyelia. In f^t, until ^es 
are observed at the onset of the disea^, as well as after a long duration, 
no for a conclusion can bo established. ^ ^ 

When the cavity has existed for some time it is not* uncommon to 
find evidences of ascending and descending degeneration in tje wl^ns 
of the cord, which are secondary either to pressure, or to the destruction 
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of tiflsue at its point of maximum extent. Dlegeneration^in the motor 
nerves and atn^y of the muscle fibres m'e also parts of the lesion in this 
disease. The various trophic disturbances in the bones and skin also 
require mentiofi. 

Diagnosis. — When the three characteristic symptoms already de- 
scribed are present in any case there is no question regarding the diagnosis 
of syringomyelia. In the early stages of the disease, however, before all 
three symptoms appear, other spinal affectidns may be suspected. Thus 
many cases are regarded for a considerable time as cases of progressive 
muscular atrophy^ or of chronic anterior poliomyelitis ; and it is only on 
the appearance of the peculiar sensory disorder, or of the trophic sy&ptoms 
in the skin or bones, that the first diagnosis becomes questionable. In 
other cases the early suspicion may be of tabes, especially if the disease 
be located in the lower part of the cord ; for then the pains, especially 
the burning sensations, the disturbances in temperature and pain sense, 
and the paraesthesia, with trophic disturbances in the joints and loss of 
tendon refiex at the knee, may suggest tabes, even though ataxy be not 
manifest. Then it is only when atrophies of the muscles and paralysis 
concur that syringomyelia is suspected. The diagnosis from amyotrophic 
lateral sclerosis may be made from the fact that in this disease there 
is an increase of mechanical excitability in the paralysed muscles, an 
increase of refiex action, an early appearance of a spastic gait, an absence 
of sensory symptoms, and little tendency to trophic disorders. 

A general myelitis or a disseminated myelitis may be diagnosed in cases 
of syringomyelia, when both motor and sensory and trophic disturbances 
are present ; but the lack of symmetry of the sensory disorders and the 
peculiar preservation of tactile sense in syringomyelia should enable the 
observer to avoid this mistake. It is, however, to be remembered that in 
some cases the two diseases occur together (9). 

While it is true that syringomyelia has a close ^alogy to tumour 
formation in the spinal cord, especially to glioma, it is to be remembered 
that tumours of the cord are usually limited in extent to two or three 
segments ; that they produce more widespread symptoms than syringo- 
myelia, especially in the body below the level of the lesion ; that the 
symptoms resemble those of a transverse myelitis^of rapid onset, and that 
in spinal tumours pain of a severe character is a constant symptom. The 
course of the disease, steadily progressive in tumour, may aid the diagnosis 
when symptoms are ambiguous. Pachymeningitis cervicalis (vol. vi p. 533) 
may give rise to somewhat similar symptoms in the arms ; but the severe 
pain in the neck, the rigidity and the fixed posture, the absence of dis- 
sociated ansBsthesia, and the lack of trophic disturbances, will prevent- any 
nnstake in diagnosis. 

Syringomyelia presents some of the features of bulbar palsy when the 
cavity inodes the medulla and pons ; but the cavity is rarely confined to 
the medulla and pons, and hence in syringomyelia tlie s 3 nnpboms are not 
exclusively bulbar : thus is afforded a point of distinction between the 
two diseases. 
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Prognosis. — The progiiosis as to recovei^ is unfavourable ; but inas- 
much as the disease rarely progresses beyond a certain point it cannot be 
considered dangerous to life. 

Treatmenti — ^No semedy is known which will arrest tie pathological 
prqpess. The symptoms are to be treated as they arise — the paralysis, 
for instance, as in anterior ^liomyelitis. The trophic disturbances may 
often be prevented by , care ; and, if they occur, are to be treated by rest, 
by^D^hanical appliances, or^y surgical measures. The sensory loss 
cannot be remedied by faradic applications. It is to be remembered that 
the disease often comes to a spontaneous standstill, so that remedies of a 
constitulional kind are not to be implicitly trusted, even though they 
appear to arrest^it. 

M. Allen Starr. 
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SYSTEM OE MEDJCINE 


AMYOTROPHIC LATERAL SCLEROSIS 

This affection was described by Charcot, in 1872, as a definite disease. 
He distinguished it pathologically, by th% presence of sclerosis of ^he 
lateral columns of the spinal cord in addition to atrophy of the anterior 
horn cells ; clinically, by rigidity of the limbs and increase of the deep 
reflexes, phenomena which precede the atrophy of the musclek The 
atrophy was regarded as secondary to the lateral scl6];:osis, and hence 
these cases were called deuteropathic, in opposition to the protopathic 
cases of progressive muscular atrophy. 

Etiology. — Women are more often affected than men. The age of 
liability varies from 25 to 50, but most patients are over 30. 

As a rule, no cause can be given unless it be cold from exposure, and 
privation of food ; a few cases have been attributed to injuries, such as 
fsdls on the back. 

Symptoms. — ^According to Charcot’s description the first symptom is 
rigidity, which begins gradually and invades the upper limbs first. This 
is attended by pains in the arms, which are rather acute, and sometimes 
by tingling. Soon afterwards, or almost from the beginning, the patient 
complmns of some weakness of the upper limbs with a slight general 
emaciation of them, but without the particular atrophies of progressive 
muscular atrophy \ yet the wasting is not sufiicient to account for the 
loss of power. From two to nine months later the lower limbs also 
become rigid, but this symptom is not followed by atrophy, as in the 
upper limbs ; this phase is called the second period. Lastly, symptoms 
of bulbar paralysis occur, forming the third period. r 

From the above classical description of Charcot there is much departure 
in different cases, according as the upper or the lower segment of the 
motor tract is the more affected ; moreover, the atrophy is not invariably 
deuteropathic, that is secondary to sclerosis, as in some cases the atrophy 
appears first. 

There are then two chief classes of cases, namely : — A. cases which 
begin with symptoms of sclerosis of the lateral columns, and which 
are followed by muscular atrophy either coming on gradually after some 
months, as in the above description, or occurring almost at the same 
time as the lateral sclerosis ; B. cases which begin with muscular atrophy, 
and subsequently present symptoms of lateral sclerosis, especially in the 
legs. 

The muscular atrophy in the above cases may begin in the hands, or 
in the face and tongue, but rarely in the legs. 

A. In the first group of cases the patient complains of general weakness 
and inability to do as much as usual ; and in some instances he complains 
of a certain amount of stiffness in the limbs. On examination it is found 
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that the deep reflexes aU»over the body are increased. The knee-jerk is 
ex<^8ive on both sides, ankle clonus may also be obtained ; and on 
striking the lower end of the radius, when the elbow is flexed and 
relaxed, the tap is fallowed by a smart flexion at the joint. It is in 
these cases that the deep reflex of the lower jaw is obtained, a condition < 
which, I believe, I, was the first to observe, in 1881, in a case of 
amyotrophic lateral sclerosis in a woman who had spontaneous clonus 
ofitj^e lower jaw. This reffex is best obtained by laying the finger 
transversely on the lower jaw just above the chin, — or placing it on the 
teeth of the lower ja.w when the mouth is opened, — and then tapping 
downwards on the fingers with a percussion hammer, or with the finger 
of the other hand. Another method is to place a paper-knife on the 
molar teeth of one side and to tap it. If the reflex is increased a smart 
contraction of the masseters is produced, and in extreme cases a 
rhythmical clonus can be produced by keeping up pressure downwards on 
the lower jaw. This marked symptom shoAvs that the sclerosis affects 
the pyramidal tract as high up as the level of the fibres going to the 
motor nucleus of the 5th cranial nerve. I have never seen clonus of the 
loAver jaw in cases of any other class, except once in a case of hemiplegia. 

There is also stiffness in the joints of the upper and lower limbs, and 
some general weakness in consequence ; so that all movements are per- 
formed with diminished power. 

Definite atrophy may not occur for some time, and then it may only 
aflect the tongue (as in the case described on p. 178); or again the muscles 
may begin to waste very soon after the beginning of the illness. In the 
upper limbs the small muscles of the thumb are affected first, then the 
interossei and the muscles of the little finger. The order in which the 
muscles of the upper limb are involved is the same as in progressive 
muscular atrophy. Each muscle wastes very gradually, and the separate 
fibrils in each are«ucGessively attacked. 

The atrophy of the muscles is attended by fibrillar contractions, 
which are most marked in the muscles in which the degeneration is just 
beginning. 

The electrical reactions are mixed and similar to those obtained in 
progressive muscular afrophy. To the faradic cun’ent the muscles react 
as long as there are any muscle fibres left, but with increasing Avcakness ; 
while to the constant current they give the reaction of degeneration, 
namely, a contraction with a slow response and one better obtained 
with tie anode closure cmTent than with that of the cathode. 

Owing to the rigidity and contracture of the non-atrophied muscles, 
the positions assumed by the upper limbs are more characteristic than in 
progressive muscular atrophy j thus the fingers are bent in on the 
palm, the wrist is flexed, the forearm is pronated, and the elbow semi- 
flexed, while the hi^nerus is kept stiffly close to the chest wall. In 
other cases, iowing to atrophy of the interossei, the handS are markedly 
claW'eda 

The muscles of the neck may be attacked later, so that the chin 
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: to the lower limbs, the ehief syumtottk is that of rigidity* 

an(f it is not usual for them to un^go atropliy 6f their 
#131^06., > Ihe patient walks in a spastic manner, having great difficuky 
in l^iOg the feet off the ground, so that he drags th/sm along after him, 
he cirautoducts the leg, scraping the toes along the ground. 

, Fvu^ermore, the patient is particularfy liable to have early 
9 ;]^ptom 8 , due to disease of the motor nuclei in the medulla oblongata. 
The lower part of the face is especially affected, including the muscles of 
the mouth, the depressors of the lower lip, the elevator of the clnn, and 
the orbicularis oris. The elevators of the angle of the nv;)uth and upper 
lip are commonly involved. The tongue, the soft palate, and the vocal 
cords suffer, and in some cases the muscles of mastication. The upper 
face muscles, including the frontales and orbiculares oculorum, are not 
attacked. The wasting is preceded by a certain amount of rigidity 
of the lower jaw and by the presence of the lower jaw-jerk or jaw 
clonus ; otherwise the symptoms of palsy are the same as those occurring 
in ordinary chronic bulbar paralysis, and they are described under that 
heading (p. 226). 

The muscles of respiration, especially the intercostal and abdominal 
muscles, are apt to be involved, and thus the breathing may become 
almost entirely diaphragmatic. Moreover, the patient is liable to attacks 
or “crises” of suffocation or difficulty of breathing, and to cardiac 
troubles, such as increased rapidity and irregularity of the action 
of the heart, syncope, or sudden death. These symptoms are probably 
due to a lesion of the ceils of the pneumogastric nucleus. 

Sensation in these cases is never affected, although the patients complain 
of numbness and pain ; tropho-neurotic changes do not occur. 

The mental condition is characteristic. The appearance of the face 
is sad and melancholy, but as a rule these patients are exceedingly good- 
tempered in spite of their dreadful plight ; they are also “ emotional,” 
and laugh and cry irrationally. 

The arms go on wasting till there are no muscles left, or very few, 
and in this condition the rigidity has been obsei^ed to diminish, owing 
probably to the absence of muscular fibres which are able to contract. 

The sphincters are never affected, unless it be at the very end of the 
disease. 

As an instance of the condition in which the rigidity precedes the 
atrophy by a long interval, the following, which I have lately seen, is a 
veiy definite case of the disease as described by Charcot : — 


The patient was a girl aged 25. There was no hereditary history, and no 
cause was given. The onset was gradual, two years ago, with general weak- 
ness in both legs ; for one year weakness had invaded both arms ; for nine 
months speech heul been affected. The weakness is said to have been' followed 
by stiffiiess. At present she has rigidity of the whole body and limbs, with 
increase of all the deep reflexes. Including lower-jaw clonus, rectus clonus, and 



aife aU. executed ddwly. The tongue 
ie waet^/it.pMe^tB fibnUar treuiore, and it cannot b® protruded beyond the lips. 
She c|h4not:pur$e up the mouth. With the exception of the tongue and lips 
there it pp atrophy of ^he muscles ; the hand muscles are snidh ^ut she can 
perform all' moyements )rith thezn, though very slowly. She speaks slowly also, 
witn a nasal voice, and witlr veiy great difficulty and effort, and is almost 
unintelligible ; the softTipalate does not move in phonation, but to reflex action, 
as tickling, it is very active and <iccur8 very suddenly. 

%#allowing is not ^ected. All the muscles react well to faradism and 
galvanism, and KCC>^CC, though the lips and tongue react very weakly to 
both cuTjents. At pie|ent, though she can perform all the movements of the 
legs, she is unable to owing to the rigidity. 

The importance of the above case is the length of time that has 
elapsed between the Onset of the symptoms of lateral sclerosis and of 
those of muscular atrophy ; for though it is not possible to determine the 
exact time when the atrophy of the tongue set in, it is certain that now, 
after two years, the tongue and the lips are the only parts which show 
signs of progressive musciUar atrophy. The slowness of the movements and 
the weakness in the limbs are due, therefore, to the lateral sclerosis, and 
not to affection of the anterior horn cells. This is well shown in that, 
although the movements of the limbs are slow and she cannot co-ordinate 
her muscles for complex movements, there is no simple movement which 
she is unable to perform ; and she can execute all the movements of the small 
muscles of the hand. The same distinction is seen in the soft palate ; for, 
although it does not move in phonation, it acts fully to reflex irritation, 
showing that the motor cells in the medulla supplying the levator palati 
are not yet invaded. Hence this is a case of general lateral sclerosis 
which after the lapse of two years has been followed by atrophy in the 
muscles of the tongue and lips only. 

B. The second* class contains those cases which begin with atrophy 
either in the hand or the mouth, and show signs of lateral sclerosis 
subsequently. 

I can best illustrate the chief symptoms of this class by describing a 
case which I published in Brain (Part xix. 1882) : — 

A man aged 36, after much worry and exposure to cold, felt a numb- 
ness in both hands, followed in a month by bulbar symptoms, so that speech 
and swallowing became difficult Six months later, when he was examined, 
the small muscles of the hands were almost entirely gone, and there was marked 
wasting, with fibrillar tremors of the extensors of the fingers and of the deltoids ; 
but he* could move all the joints with the exception of flexing the fingers. 
There was no rigidity of the upper limbs, and the muscles were quite 
flaccid ; on the other hand, the lower limbs felt to him weak, and he walked 
stiffly * The bulbar synyatoms gradually increased, and the wasting of the arms 
proOTOssed as *n an ordinary case of progressive muscular atr6phy ; the legs 
become more rigid and the knee-jerks and ankle clonus increased, but without 
any decided wasting, until two years from the onset of his illness, when he 



t8o 


SYSTEM OF MEDICINM 

became unable to walk from rigidity and leg weakgeac- He die& suddenly, 2^ 
years after the onset, from impaction of food in the glottis. 

This case differs from those in the former elass in that the first 
symptom was the wasting of the muscles in the upper limbs, whjch 
was unattended by rigidity. Stiflhess with ihcrease of the deep reflexes, 
again, was an early symptom in the legs, in which tne wasting was never 
sufficient to prevent some movement of sfil the joints. Rigidity in (jbhe 
legs was due to sclerosis occurring first in the lumbar lateral columns 
on account of the degeneration of their axis-cylinders owing to their 
distance from their trophic cortical cells ; the absence of rigiditjr in the 
arms was due to the cells of the cervical anterior horns becoming atrophied 
before sclerosis had started in the cervical lateral columns. The latter view 
is less probable, for although the arms were not completely paralysed therer 
was never any rigidity in them. At the necropsy, made by Mr. Victor 
Horsley, the cells of the anterior horns in the cervical region were found 
to be almost entirely gone, while in the lumbar region many of the cells 
were atrophied ; the pyramidal tracts in the medulla and lateral columns 
were sclerosed along the whole length of the cord, but especially in the 
lumbar enlargement. The motor cells of the medulla were not atrophied. 

Pathological anatomy. — In all cases of amyotrophic lateral sclerosis 
the affected muscles are wasted, and undergo the same changes as those 
described under progressive muscular atrophy (p. 215). 

The cells of the anterior horns are atrophied, especially in the cervical 
region, as in progressive muscular atrophy. The substance of the 
anterior horns is altered by atrophy of the fine nerve-fibres and by pro- 
liferation of the interstitial tissue ; the cells of the motor nuclei in the 
bulb are also atrophied (see Bulbar Paralysis, p. 231). The anterior 
roots, some of the motor nerves and the intra-muscular nerves, are also 
degenerated ; but the difference between this diseaie and progressive 
muscular atrophy lies in the condition of the lateral columns. 

The distinction of this disease from chronic anterior poliomyelitis has 
been contested by some authors mainly on the ground that the lateral 
columns are always affected in. both diseases, and that cases of simple 
atrophy of the anterior horn cells are never met^with. I am sure, how- 
ever, that cases do occur in which the lateral columns are not sclerosed ; 
and Charcot reported a case, noted by Gombault in 1872, in which the 
white substance, and the lateral columns in particular, were not altered. 

I have also had a case lately of progressive muscular atrophy, without con- 
tracture or increase of the deep reflexes during life, in which the cells of 
the anterior horns were atrophied, but there was no sclerosis of the lateral 
columns. 

In amyotrophic lateral sclerosis there is a marked sclerosis of the 
pyramidal fibres, including the direct fibres i^ the . antero - median 
columns and the crossed in the lateral columns, which consists of atrophy 
of the white fibres and of an increase of the neuroglia. The sclerosis 
affects the antero-lateral columns also in some cases (Hammond), but it is 
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difiScult to de^ne the exaet limits. The postero-median columns of Goll 
have also been found sclerosed (Charcot, Marie, Collins). A degeneration 
of the anterior ground bundle with sclerosis of the posterior longitudinal 
bundle has been described also by several observers. 

• In the medulla and ^ns, as might have been expected froiil the 
symptom of jaw cloiyis, there is sclerosis of the pyramidal fibres, but not 
so intense as that produced by a lesion of the cerebrum, and more 
healtj;^y fibres are preserved. *In the crus cerebri sclerosis was observed 
in the middle part of the crusta with atrophy of the central cerebral 
convolutions by Kahler and Pick in 1879. 

In *1883 Koschewnikoff first showed alterations in the internal 
"capsule in thes^cases^ and also in the white matter of the motor convolu- 
tions, in the form of granule corpuscles resulting from the degeneration 
•of the fibres. In the internal capsule they were found in the ])art occupietl 
by the pyramidal tract. Charcot and Marie, in 1885, confirmed 
these observations, and found further that the large pyramidal cells of the 
cortex were also atrophied. It is only in certain cases that the cortex 
and internal capsule have been affected ; in many cases the degeneration 
does not extend higher than the medulla. 

In amyotrophic lateral sclerosis there are, therefore, two sets of 
changes ; namely, atrophy of the cells of the anterior horns and of the 
motor nuclei of the bulb, with wasting of the muscles supplied l)y them, 
and a sclerosis of the lateral columns which may extend through the 
whole length of the pyramidal tract, even up to the motor cortex, where 
the large pyramidal cells may also be atrophied. It would seem 
as though the whole of the two segments of the motor paths were 
invaded separately. The only objection to this supposition is that in 
many cases the nutrient cells of the upper segment, that is the cortical 
cells, have not been found affected. It seems possible, therefore, that 
degeneration and •atrophy of the pyramidal fibres can occur by them- 
selves without appreciable alteration of their nutrient cells ; a condition 
which at present cannot be satisfactorily explained, but which may bo 
elucidated by the more recent methods of staining. 

With regard to the cause of the degeneration of the cells reference 
must be made to a case^published by Dr. Mott : — 


The case began with luinibness and coldness of the right leg, which soon 
wasted ; then, in four months, of the right arm ; later of the left leg, and last of the 
left arm : ten months from the onset there was complete loss of power in the legs 
and arms with great muscular wasting, and the same in the back and neck muscles. 
There was considerable rigidity of the shoulder, elbow, and wrist,— whether 
this came on as a primary or secondary symptom is not stated, and the deep 
reflexes were increased. On post-mortem examination atrophy was found of the 
anterior horn cells, and especially of the anterior and internal P^iips ; the 
peripheral nerves showed degeneration of a very few fibres. In the medulla 
the hypoglodtel, the lower facial, and the spinal accessory hiiclei were de- 
geneiated. Sclerosis of the direct and crossed pyramidal tracts and atrophy of 
the ground fibres occurred in the cord ; and sclerosis of the pyramidal tract 


SYSTEM OF MEJOICmE 


i8a 


extended up to the internal capsule in which there were a ^ number of de- 
generated fibres. Sections of the cortex of the central convolutions showed 
numbers of granulation corpuscles, also that niany of the fibres had disappeared 
br were underg()ing degeneration, while the pyramidalL absent. The 

pia «niater over the central convolutions, and to a less degree over the spinal 
cord, was thickened and congested, and revealed a condition of chronic peri- 
arterial infiammation, the walls of the small vessels"' being thickened and 
hyaline ; there were also many small hsemorrlp^ges. 

Mott considers that a simultaneous degeneration of the upper and* idwer 
segments of the motor path occurred, and that the degeneration of the cortical 
cells might be caused by the periarteritis interfering with their protoplasmic 
processes. 

According to the researches of Gk>lgi, Eamon y Cajal, and other 
recent observers, there are two distinct segments of the motor tract. Ther 
upper consists of the pyramidal cells in the cortex of the ascending 
frontal and parietal convolutions and their axis-cylinder processes, which 
extend through the internal capsule, crus cerebri, and pyramidal tracts, 
.down to the level of the cells of the anterior horn, and around these 
cells the end of the axis-cylinder forms an arborisation without joining the 
cell. The lower segment consists of the cells of the anterior horn and 
their axis-cylinder processes, which are prolonged through the anterior 
roots, and end in the muscle as its motor nerve. It will thus be seen 
that it is possible for disease to start either in the upper or in the lower 
segment, or in both. The question is, which part of the segment is first 
involved 1 It seems certain that if the cell itself be seriously affected, 
its whole axis- cylinder process must go with it; while, on the other 
hand, if the nutrition df the cell be very gradually impaired, the part to 
suffer first would be the part farthest from the cell, the trophic centre 
or the source of nourishment for its processes. In this way we might, 
perhaps, account for the end of the axis-cylinder farthest- away from the cell 
being most affected, and also for those cases where sclerosis of the pyramidal 
tract has not been traced upwards higher than the pons or crus cerebri. It 
was pointed out by Golgi that the protoplasmic processes of the cortical 
cells are connected with lymphatic spaces which are in connection with 
the perivascular sheaths ; and Mott suggest! that the periarteritis 
observed in hie case might interfere with the nutrition of these processes, 
so that the cell would suffer, and degeneration might thus occur. 

The degeneration of the one segment cannot, therefore, be looked 
upon as secondaiy to the other ; though in both the degeneration is prob- 
ably due to the same cause, the two segments appear to be indei>endent 
All we can say is that in the cases of the first class above described the 
d^eneration begins in the upper segment — lateral columns, pyramidal 
tract, and cortical cells ; and that the lower segment-interior h6m 
ceUs, anterior roots, motor nerves, and muscles — is attacked sub- 
sequently : in* the second class of cases the lower segmenb is probably 
attacked first, and afterwards the upper. It has been smd that simple 
atrophy is never followed by rigidity or other signs of lateral sclerosis ; 
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but in the &se which I^have cited (p. 179), while there was never any 
rigidity of the arms, this was the first symptom in the legs, and appeared 
* after the atrophy of the upper limbs. 

Diafirnosls. — Thi% has to be made from other fonts of muscular 
at^rophy, due to lesions of different parts of the nervous system > and, 
beginning from the periphery and going upwards, mention must 
be made of myopattiies, peripheral neuritis, lesions of the spinal roots, 
pachymeningitis, pnmure (fti the cord from Pott’s disease, chronic 
poliomyelitis, acute poliomyelitis, syringomyelia, transverse myelitis, 
disseminated sclerosis, and primary spastic paralysis. 

TUe increase of sdl the deep reflexes will help to separate the disease 
from several oj the above, and especially from the myopathies, peripheral 
neuritis, lesions of the spinal roots, simple progressive muscular atrophy 
and poliomyelitis, in which casea the deep reflexes are absent or are not 
increased. On the other hand, the deep reflexes are increased in the rest 
of the list; but of theie pachymeningitis frequently occurs after an accident, 
the onset is more rapid, there are severe neuralgic pains with numbness 
do\m both upper limbs, and painful spasms in the limbs with rigidity of 
the neck, while sensation may be affected ; these symptoms are followed, in 
two months or so, by atrophy of the small hand muscles, but there are 
no bulbar symptoms. In Pott’s disease there is evidence of caries of the 
vertebras at the level of the eighth cervical or first dorsal, causing 
atrophy of the small hand muscles ; and although there might be increase 
of the knee-jerks and ankle clonus, there would be no increase of the 
deep reflexes in the upper limbs. In syringomyelia there are peculiar 
sensory changes in the limbs and trunk, tactile sensibility being preserved, 
while impressions of pain and temperature are lost; frequently also 
there are trophic changes in the joints and skin, and usually 
atrophy of the small hand muscles, but no rigidity or increase of the 
deep reflexes in^the upper limbs. Transverse myelitis rarely causes 
atrophy of the hand muscles, while sensation and the sphincters are 
frequently affected ; the onset is also more rapid. In disseminate 
sclerosis and primary spastic paralysis atrophy of the hand muscles does 
not generally occur ; while in the former disease marked incoordination, 
nystagmus, and the characteristic speech will be unmistakable. 

Prognosis. — ^The increase of the deep reflexes in any case of pro- 
gressive muscular atrophy makes the prognosis considerably less favour- 
able than if these symptoms were absent ; that is, the prognosis of amyo- 
trophic lateral sclerosis is worse than of progressive muscular atrophy, 
for whereas the latter may last some years, the former does not nm 
more than one to three years. 

The progress of the case is gradually from bad to worse, and after a 
time the patient is unable to walk, owing to the rigidity of the legs, and 
he becomes quite helpless. If the bulb be affected, death usually occurs 
from chokipg or paralysis of the respiratory centre, or from pneumonia or 
bronchitis, if the muscles of respiration are involved. In some cases these 
muscles fail directly from atrophy. 
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l^atment.— No drug has been found tOeStop the course of this 
disease j strychnine, which has been found useful in progressive muscular 
atrophy, would increase the spwtic condition and the deep reflexes. The 
best treatment flis to give tonics and cod-liver oilo Great attention is 
required to ensure that the patient do not choke whilst being fed. If 
necessaiy, nourishment must be given by a soft tube passed through the 
nose. Sir T. Grainger Stewart and other authors recommend the use of 
the constant current to the afiected musclhs, and massage to diminish 
the contractures. '* 

Charles E. Bebvor. 


REFERENCES 

1. Beevou. Brain, 1886.— 2. Idem. Part .\ix. 1882.— 3 . Charcot. Lectura on 
Di^om of the Aet'vous System^ New Sydenham Society ; second series. — 4. Charcot 
and JoFFBOY. Arch, de pkf/siologie, 1869.-6. Charcot and Marie. Archiv. de 
V L *• 1885.-6. Collins, J. Jour. Nervous and Mental Diseases, New 

York, 1896, xxil p. 688. — 7. Ddtil and J. B. Charcot. Soc. de Mologie, 1894. — 
8. Gombavlt. Arehiv. de physiol. 1872.— 9. Hammond. New York Med. Jour. 1894, 
Kahler and Pick. Bcitr&ge zur Pathdogie mid pathol. Anat. dea central 
^ervensyateim, 1879.— 11. Koschrwnikoff. Archives de Neurologic, 1883, vi. 366.— 
U. Marie, P. Soc, vi^d, des hdpiiaux^ 1893.— 13. Mott, K, W. Brain, vol. xviii. 
part i. 1896. 

C. E. B. 


SENILE PAEAPLEGIA 

A FEW years ago my attention was caught by a note of Sir William 
Gowers on a certain loss of power in the legs which is often to bo seen 
in old people. It may bo said that loss of power in th^ legs, as in other 
parts, is a feature of old age which needs no specification. But this is not 
quite so ; since reading the note I have readily become convinced that the 
loss of walking power in the aged is very often, very often indeed, a 
true palsy, depending on some local decay of the spinal cord. Such 
persons presenting no overt signs of paralysis agitans, or like degenera- 
tion of a widespre^ kind, often lose the use of their legs in a degree out 
of pro^rtion to the debility of other parts, even allowing, for the weight 
these limbs have to bear. I have convinced myself of this interpretation 
of weakness of the legs in a very large number of cases ; the disability 
seems to be one very apt to occur in the old. Man or woman, one who 
reaches advanced years — and the stage of old age is not the same for all 
— *fter falling for some months into a shufBing gait, rather quickly finds 
himself unable to walk at all, or is only able to drag himself along with 
difficulty. That this is not merely one aspect of the jgeneral decay of all 
parts in the aged is proved by its absence in many 'l^ually ancient and 
equally decayed elders, who, however, are not in any especial sense de- 
crepit in the legs. It was but the other day that I noticed an old 
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gentleman weft above eighty years of age standing for a quarter of an 
hour beside a table interesting himself in some pieces of bric-a-brac with- 
out the least failure of the le^; yet a few days before I had noticed 
another old frieftd, quite as brisk on the whole, who, without suspecting 
he was palsied, informed me in conversation that he was no longer ^le 
to walk out on accoui^ of a somewhat sudden failure of his legs. He had 
been set down from a fly, as usual, some mile or so from home, that he 
niiflh^take his walk ; but after walking for a few yards he found he 
could go no farther, and he had to sit down till the fly could be brought 
up. From that day the weakness had increased until he could do no 
more than creep about his house by hold of the furnitm'e or the stair rail. 
Pn my experience, at any rate, many old people are able to walk fairly 
well until, within the space of a few days or weeks, they are reduced more 
•r less^ quickly to a very feeble gait, if not to overt paraplegia. The 
disability is put down to old age, and regarded as a mere incident in 
a general failure of power j but the aged person finds himself confined to 
his chair, while, perhaps, the rest of his faculties may yet for some time 
be preserved, and suffice for a tranquil enjoyment of life. 

The bladder of old people is so apt to be leaky that it is hard to say 
when such a condition is associated in any direct way with the })araplegia. 
In my opinion this paraplegia is so associated rather by accident. I have 
at present under my observation two old men, both well over eighty years 
of age, one of whom can get out of bed and walk about his room, and even 
in his grounds, but in whom the bladder is so weak that it is impossible 
even with constant watchfulness to prevent accidents ; the other, who 
was rather suddenly taken off his legs, retains his water with comfort. 
The patient who still has the use of his legs is *in every sense farther 
gone in senility, though not in years, than his paraplegic friend ; yet 
even in this latter, had I not read Sir William Gowers’ note, 1 should 
scarcely have realist that the inability is a paraplegia ; this, however, it 
most probably is. This senile paraplegia is not attended with dis- 
proportionate wasting, sensory disturbance or alteration of reflexes. 
Sir William Gowers seems rather disposed to place the seat of the disease, 
in the cortex. 

Editor. 
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II. NUCLEAR DISEASES 


POLIOMYELITIS ANTERIOR ACUTA 

Syn . — Infantile spinal paralysis^ Regn'essive paralysis^ Acute atrophic 
paralysis^ Atrophic spinal paralym r 

Anterior poliomyelitis is an acute disease observed most commonly 
among children, but occasionally in adults, characterised by sudden com- 
plete loss of power in one or more limbs, followed by wasting of the 
muscles paralysed, and by interference with the growth of the parts, but 
not attended with any sensory disturbance. 

Symptoms. — It usually begins like an acute infectious disease with 
fever, sometimes attended by convulsions, especially in infants; some- 
times by considerable pain in the back, body, and limbs ; sometimes by 
digestive disturbances, vomiting and diarrhoea; sometimes merely by 
general malaise. The temperature rises rapidly to 102"^ or 103", and the 
patient may have a chill followed by sweating. The temperature remains 
about 101" or 102" for several days, with slight morning remission, then 
gradually sinks to normal, the entire febrile movement rarely lasting more 
than a week. Withirf a day or two of the onset paralysis sets in, usually 
in both legs, or in both arms, or in one limb alone, or in all four extremi- 
ties. If the child be young, and coniined to bed by the fever, the 
paralysis may not be noticed imtil the second or third day. In older 
children and adults the paralysis is usually manifest within twenty-four 
hours of the onset. It is generally observed that children cry a good deal 
during the period of onset, and some of those who are able to complain 
say that they suffer from pain in the back and in the affected limbs. 
This pain may remain for some weeks. Occasionally there is some 
rigidity of the spine or neck suggestive of meningitis, but this soon 
subsides. There is no disturbance of the bladder or rectum, though 
rarely retention of urine has been noticed for a few days. There is no 
tendency to bedsores or to trophic changes in the skin. There is no 
complaint of numbness or of parassthesia, and there is never any loss of 
sensation ; but the limbs are sometimes painful upon any movement, 
especially in the joints. 

After the fever, with its attendant malaise and digestive disturbances, 
has subsided, and the general health has been r^tored, there remains a 
paralysis more or less extensive. This paralysis is usually lUiore extensive 
at the onset than it is destined to be permanently. Thus the child may 
at first be completely helpless, and later recover power in all but one 
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limb ; or the trunk may Be paralysed at the onset, but not peimanently 
^ffected. ^ Both legs are commonly affected together, hut the final paralysis 
is found in one limb only. Occasionally the neck m|iscle| are distinctly 
weak, and there may Be difficulty in swallowing. This is seen in cases 
in which the arms are pa];^lysed, and yet the final paralysis may afreet 
but one arm. The face has been paralysed with the arms, and the ocular 
muscles also, but the^ are rye occurrences. In a number of cases in 
wMcb the final paralysis was limited to two or three muscles the 
original paralysis waa widespread, involving all the limbs. In giving a 
progno^s in the early stage this fact should be remembered. Sometimes 
the onset of the paralysis is not sudden, but there is a gradmil increase 
during a week or ten days, then a stationary period, and then a regression. 
The subsidence of the paralysis begins from a week to tAvo months after 
^he onsets and then goes on steadily ; but it is not until after the lapse of 
three months that it is possible to determine what muscles will eventually 
recover. There is always a certain amount of permanent paralysis. 

The muscles which are paralysed undergo atrophy, which is more 
rapid and complete in those that are to be permanently paralysed ; and 
the change in the size of the limbs is well marked within a month. The 
paralysed muscles are relaxed, never rigid ; and to the electrical tests 
they show a reaction of degeneration. The reaction of degeneration consists 
n a loss of response of both muscle and nerve to faradic stimulus, and a 
loss of response in the nerve to galvanic stimulus. The galvanic re;iction 
of the muscle remains, but the normal contractility of such a muscle to 
galvanic currents is altered. For the first few months the muscle responds 
too strongly to galvanism, and contracts under the positive pole more 
quickly than under the negative pole (vol. i. p. ^38). Later the con- 
tractility to galvanism progressively decreases until, in a totally paralysed 
muscle, it is lost. It may be stated as a prognostic sign that the muscles 
in which the faradic reaction is preserved, though paralysed for a time, 
will recover. Such muscles also preserve their tone, so that they contract 
wben sharply percussed with a hammer. 

The circulation in the affected limb is considerably impaired, and it is 
cold, blue and flabby, but not cedematous. In some cases the bone is 
subsequently hampered ^n its growth, so that in after-life the limb is 
shorter and more slender than its fellow. 

While the description just given of an acute onset with fever applies 
to about three-quarters of the cases of anterior poliomyelitis, there remains 
one quarter in which there is no febrile onset. Of 100 consecutive cases 
in my clinic, 69 began with fever, and 31 began without fever. Sinkler 
reports 178 with fever, 40 without fever. In these cases the child, while 
in a state of perfect health, is suddenly paralysed in one or more limbs. 
It gives no sign of pain, it does not appear to be ill, and the paralysis 
surprises the mother by its sudden onset. In these cases the paralysis 
is soon follcmed by atrophy and by vasomotor paralysiS. It is not 
attended with pain or tenderness on motion, and usually decreases to 
some extent, leaving the limb, however, in part permanently paralysed. 
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These two modes of outset of the disease are ^evidently quite distimt^ and 
their pathological basis is probably different, 

I have sajd that after the onset is over there is a slow progressive 
improvement up to a certain point, when the pfermanent condition of 


r* 



Fio. 14.— Fara1}’Hl8 aud atrophy of tlie right leg due to anterior pohoiiiyelitlH. TJie liiiiierfect growth, 
MIX years after the onset, and the secondary talipes are evident. 


paralysis is found to vary greatly in different ^ases. Its situation is 
usually in the legs, and here two types of the disease may«jbe recognised 
— the leg type and the thigh type. In the leg type the peronej, 
alone or with the anterior tibial muscles, are most commonly affected, 
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^thwgh the ’posterior tibial gi-oup may share in the paralysis or 
mde^, may be as fully paralysed as the others. As the Lralysis 
persists, defomities of the ankle and foot will appear- the fornfof 
subsequent talipes depending upon the muscles chiefly^nliysed. In the 



Fla. 15. — ParulysiB and atrophy of the riglit leg due to anterior poliomyelitis. Tim Hceoiidary curvature 
of the Bplne due to the shortness of the iianilysed limb is avhII sliowii. 

thigh type the ilio-ps^as and iliaciis muscles and the glutei, and muscles 
about the thigh are those chiefly affected ; the muscles on the inner side 
of the thigh and the muscles below the knee often escape. In these cases 
the leg hangs like a flail from the body, and cannot support the weight at 
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all. In some cases nearly all of the muscles o£ the lower ^extremity are 
paralysed, and the atrophy is uniform throughout the limb. In these 
severe cases it is not uncommon for the muscles of the back and abdomen 
to share in the^paralysis and atrophy. Figs. 14 and 15 show the appearance 
of Ifinbs paralysed and atrophic ; Fig. 14 showing a secondary talipes, and 



Fio. 16 .— Paralysis and atrophy of the left arm and hand due to anterior poliomyelitis, llie partial 
dislocation of the head of tlie hunitinis due to deltoid paralysis and the abnormal abduction of the 
thumb are evident. 

Fig. 15 showing a secondary lateral curvature of the spine due to the 
shortening of the leg. 

When the arms are invaded two types of paralyses have been described, 
the upper arm type and the lower arm type. In the upper arm type the 
muscles about the scapula, the deltoid, the biceps, and supinator longus 
are paralysed and atrophic, and consequently the motions of the shoulder 
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and elbow joints are seriously hampered. In these cases the shoulder- 
joint is unduly movable, and the head of the humerus falls out of the 
socket. In the forearm type the muscles below the elbow are invaded ; 
the flexors or extensors of the wrist and Angers, or lx)th together, are 
affected, the supinator long^ escaping. In other cases the intero^ei 
muscles of^ the hand and the tnenar and hypothenar muscles are paralysed, 
while the long flexors and extensors escape. Occasionally a combination 
of i^p^r and forearm types occurs, in which cases the whole limb is 
useless. Fig. 16 shows a case of total paralysis of the arm, with atrophy 
and falling of the head of the humerus out of its socket in conse- 
quence of the paralysis of the deltoid. The claw-hand is also present. 
The upper part gf the trunk is occasionally involved in the paralysis, 
together with the arms. Rarely the muscles of the back and trunk onl}* 
aire peimanently paralysed. 

In a very few cases the entire muscular system of the body appears 
to be affected by this disease ; both legs, the tinink, and both arms are 
more or less paralysed : yet even in these cases a careful examination 
will show that the degree of the paralysis and atrophy is not the same in 
all the muscles. The relative frequency of piiralysis in different parts of 
the body is shown in the following table : — 


Table I. -^Distribution of Permanent Paralysis in Anterior Poliomyelitis. 



Uueheniie (1). 

SecliKitiUlliT (2>. 

Sniklei (8). 

Kliiil. 

Tutiil. 

Both legs .... 

9 

14 

, 107 

40 

170 

Right leg .... 

25 

15 

63 

20 

123 

Left leg .... 

7 

27 

62 

27 

123 

Right arm .... 

5 

9 

5 

7 

26 

Left arm .... 

5 

4 

8 

4 

21 

Both arms . . • . 

2 

1 

1 

2 

6 

All extremities 

5 

2 

35 

5 

47 

Arm and leg, same side . 

. 1 

2 

26 

4 

33 

Arm and leg, opposite aides . 

1 

1 

1 

4 

8 

•Trunk 

1 


22 

3 1 

26 

Three extremities . 

• 

I 

1 - 


10 

2 I 

12 


In addition to the paralysis and atrophy there is in every case a loss of 
■reflex action at the level of the lesion. The skin reAexes usually return 
after a time ; but the deep reflexes are absent for a long period, even when 
a partial recovery of the muscle involved has taken place. Thus the 
knee-jerk is uniformly absent when the thigh muscles are paralysed, and 
the elbow and wrist jerks when the arras are affected. 

Sensation is preserved in almost every case ; but I ha^ e so frequently 
observed a permanent Jiypersensitiveness to jMiinful impressions in the 
paralysed limb, that I cannot but believe that the lesion nn the gray 
matter affects the pain-sense tracts in their passage through the cord at 
the level of their entrance, and has a relation to this symptom. There 
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is a marked vasomotor paralysis producing a permanent lowering of the 
surface tempemture and a lack of vasomotor response in the limb to 
applications of heat and cold. 

Deformities of the joints are a common sequel in infantile spinal 
pafalysis. The approximation of articular surfaces in health is secured in 
part by the tonic action of the muscles, especially af, the shoulder, hip, and 
knee ; hence paralysis of the muscles controlling these joints is attended 
by relaxation and a greater degree of mobility than normal. Thqs T’hen 
the deltoid is paralysed, the head of the humerus falls from its so^et, as 
shown in Fig. 1 6 ; and abnormal extension of the knee is often seen in the 
upper leg type of palsy. After some months of paralysis the muscles which 
are the natural opponents of the paralysed muscles ^e apt to become 
permanently contractured, and this condition also brings deformities about. 
In the case of the foot the action of gravitation on a flaccid part of the 
limb combines with the contracture to increase the deformity there ; 
hence any of the forms of talipes may ensue on infantile paralysis (see 
Fig. 14). Similar deformities of the wrist are also observed, but these are 
not common. Curvature of the spine, from paralysis of the muscles of 
the back, is frequently seen, all the varieties of this change having 
been described (sec Fig. 15). They differ from those due to bone 
disease in that they do not persist during suspension of the body by the 
head and arms. One of the most important points in treatment is to 
prevent the establishment of these deformities. 

The progress of the disease in any case may be divided into stages. 
After an acute onset there is a stage of maximum intensity, lasting from 
one to six weeks, and followed by a period of steady improvement, which 
may extend from six •months to a year. Then follows the permanent 
chronic condition in which the normal growth of the child may lead to a 
slow development of the limb, but not to any change in its power of use. 
It is very rare for a complete recovery to take place* after an attack of 
infantile paralysis. Even in the lightest cases there is usually some 
weakness, slight atrophy, and coldness left ; and one or two muscles will 
be particularly feeble. In the majority of cases considerable permanent 
paralysis remains, requiring the use of apparatus to assist the use of the 
limb, and to prevent deformities. Death has occasionally occurred during 
the acute onset, but is very rare ; and, once this stage is passed, there is 
nothing in the disease to threaten life. 

It is the chief characteristic of the atrophic paralysis in this disease 
that it selects certain muscles to the exclusion of others. This selection 
bears no relation to the arrangement of muscles in the limb, or to the 
conjoint action of muscles in producing any deflnite movement. It is 
wholly dependent upon the arrangement of the groups of cells controlling 
the different muscles in the anterior horns of the spinal cord. 

In order, therefore, to understand the symptoms of the disease a 
short consideration of the motor elements of the cord is necessary. The 
neurons which preside over the motion and nutrition of the muscles lie 
in the anterior horns of the spinal cord. They are not scattered irregularly 
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through these horns, but tllej^ are grouped together in definite clusters. 
\ series of sections of the cord made from above downward demonsti-tites 
that the number of these groups varies in different segment^ of the ct^rd , 
there being a large nuAber of such groups in the cervical and lun^xai- 
enhft'gements, and fewer in tl^e dorsal and upper cervical regions. Figs. 1 7 
and 18 demonstrate this gi*ouping of cells in the cervical and liimbai* 
regions. Some groups of cellj are very long, extending through three 
or ft>uv segments ; while others are short, hardly reaching through one 



Fio. 17.— Section through the Hixth cer\ical segment of b normal coni, showing six 
groups of cells In the anterior lioin. 


'entire segment. It is evident that a lesion limited to a single segment 
of the cord may entirely destroy a group of cells limited to that segment, 
and may destroy only in part a column of cells extending into adjacent 
segments. If each group of cells represents a muscle it becomes evident at 
once that the degree of paralysis in that muscle will be determined by the 
extent of the lesion in its group of cells. If a group of cells is entirely 
destroyed, its muscle will be totally and permanently paralysed. If a 
group of celli is but slightly affected the muscle may be weakened 
and slightly shrunken, but still able to perform its work. The follow- 
ing table, prepared by a careful comparison of a very large number 
VOL. VII ® 
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of cases with accurate autopsies, shows the situation of the various groups 
of cells controlling the various muscles of the body in the different 


f 



Fio. 18.— ::tection through the fourth lumbar ee^ent of a normal cord, 
showing three large groups of cells. 


segments of the spinal cord (Table II.) It will be sei;n that some muscles 
are represented in two or even three segments of the cord, while other 
muscles are represented in but one segment alone ; and again it will be seen 


Table II. — Muscles represented in the Segments of the Cervical 

Enlargement. 


4C. 

5C. 

«C. 

rc. 

8 C., 1 D. 

Diaphragm. 

Lev. ang. scap. 
Rhomboid. 

Supra spin. 

Infra spin. 
Deltoid. 

Supin. brevis. 
Teres minor. 
Rhomboid. 

Supra spin. \ 
Infra spin, f 
Deltoid. 

Pronators. 

Triceps. 

Brach. ant. 

Long extensors 

Pronators. 

Triceps. 

Brach. ant. 

Long extensors 

Extensors of 

of wrist. 

of fingers. 
Pector. (costal). 

thumb. 

Intrinsic muscles 

Supin. long. 
Biceps. 

Supin. long. 
Biceps. 

Serratus magnus. 

Pector. (clav.) 

Biceps. 

Serratus magnus. 

Pector. (clav.) 

Lat^ dorai. 

Teres major. * 
Long flexors of 
wrist. 

of hand. 

Long flexors of 
fingers. 
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Muscles represented in the Segments of the Lumbar Region. 


■ 

1 L. 

2 L. 

• 

1 ® i L. 5 L. 

Quad^ lumb. 

Obliqui. 

Transversalis. 

Psoas. 

lliaciy. 

Sartorius. 

Quad. ext. cruris. • 
Obturator. • 

Psoas. 

Iliacus. 

i Glutei. Glutei, • 

Quad. ext. cruris. i Tibialis ant. (?) Biceps femoris * 
Obturator. | Semi-teiidin. 

Adductores. 1 Addiictores. | Poplitciis. 


Muscles represented in the Sacral Region. 


IS. j ^ 2 S. 

'■* S ' 4 and o ,s. 

Biceps fein. 
Sfemi-membraii. 
Ext. long. dig. 
Gastrocnemii. 

Tibialis post. 

Tibialis anticus (?). 
Peronei. 

Intrinsic muscles of foot. 
Gastroc. 

Tibialis post. 

1 Sphincter ani ot vesicie. 

1 IVrin.cal niUKcles. 
Peronei. 1 

Intrinsic muscles ' 
of foot. j 


that different muscles arc represented side by side in the same segment. If 
to this table the clinical picture of infantile paralysis be referred, it will 
become manifest at once that the distribution of the paralysis and the 
situation of the lesion bear a definite relation to one another. Thus it 
is evident that the upper arm type of paralysis is produced by a lesion 
of the fifth and sixth cervical segments; that the forearm typo of 
paralysis is produced by a lesion of the seventh and eighth cervical and 
first dorsal segments. It is evident again that th& thigh type of paralysis 
is produced by a lesion of the upper lumbar segments, and that the leg 
type of paralysis is produced by the lesion of the lower lumbar and 
sacral segments. ^ 

The larger the extent of the lesion in the cord, the greater the 
number of muscles that will be paralysed. The more complete the 
destruction of a group of cells, the greater will be the degree of 
paralysis in the muscle. The greater the degree of paralysis in any 
muscle, the greater will •be the degree of atrophy in the fibres of that 
muscle ; so that any degree from slight to complete atrophy is possible. 
Inasmuch as the motor nerve to the muscle is merely a part of the 
motor cell in the cord it will be destroyed with its cell ; hence an atrophy 
of the motor fibres in their passage through the antero- lateral column 
of the cord, and in the anterior root of the nerve, and in the nerve- 
trunk, to the muscle, is a part of the lesion of this disease. 

Patholoery. — The pathological change at the root of anterior polio- 
myelitis was first investigated by Comil and Charcot. The specimens 
which they described were, however, obtained from chronic oases long 
after the onjet of tRe disease ; hence their description, while still 
valid for such older cases, does not represent the pathological process in 
its early stage. Within the past few years, however, autopsies have 
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been obtained by v arious observers — among whom Drummond, Bissler, 
Gk>ldschneider, Dauber, Redlich, Siemerling, and Trevelyan may be 
mentioned — upon cases which ended in death within a week or ten days, 
or a few mo]i\)hs of the onset. The appearances as determined by these 
autbpsies are as follows : — • 

The spinal meninges are congested, and Sere ai^d there haemorrhages 
of small extent are found in the dura and pia mater. The exterior 
appearance of the spinal cord is unchanged, but upon section the a^t^or 
portion of the gray matter, and frequently the central and posterior 
portions to a less extent, are found softened, so that they swell up above 
the cut siu‘facc, and are markedly red, \^dth here and thefe small 
haemorrhages and distended vessels. These changes a^e in some cases 
limited to one anterior horn ; in some cases they extend through one entire 
enlargement of the cord \ in others are found in both enlargements, oir 
even throughout the cord. These changes are sometimes found more 
extensively disseminated than might be supposed from the clinical history 
of the case. 

On miat'osco2iical examhmiwii there is found a marked hyperaemia 
of the tissue; all the blood-vessels are engorged and surrounded by 
exudation alike of serum, of leucocytes and of small cells. The serum 
fills the lymph spaces about the vessels and about the nerve -cells. 
The leucocytes infiltrate the tissues about the cells, and cluster around 
the cells. There is a great increase of small cells and nuclei in the 
neuroglia, which may be due to proliferation of the neuroglia cells or of 
the endothelial elements, or may be due to an emigration from the blood- 
vessels. This infiltration of the tissues with leucocytes and nuclei may 
be so intense as to obscure all other elements. Ruptured capillaries and 
small haemorrhages are seen here and there. It is thus evident that the 
supporting substance (neuroglia) of the gmy matter and the blood-vessels 
are involved in the inflammatory process. o 

The changes in the ganglion cells (motor neurons) of the cord are 
equally characteristic. These cells show great varieties of degenerative 
changes depending partly upon the severity of the case and partly upon 
the length of time the process has been going on in any one cell. The 
earliest change in the cell is the cloudy appeafance of its protoplasm — 
an increased granular appearance obscuring the nucleus and leading to its 
deeper staining by the reagents. In the next stage of degeneration the 
protoplasm absorbs stains no longer ; the nucleus is faint and the cell 
has lost its sharp outline, and some of its prolongations. Later still the 
cell appears changed into a swollen, shapeless, or spherical ball of matter, 
and its protoplasm is altered into a homogeneous unstained mass with 
vacuoles, or has become distinctly gtanular, in which case it stains deeply. 
At this stage the prolongations are entirely absent. The last state is 
one of shrinkage, the cell body being changed int(^a small deeply-stained 
mass hardly larger than its original nucleus. During the later stages 
leucocytes penetrate into the {lericellular space and encroach upon the 
cell body. In the nerve-fibres, and in both the protoplasmic prolongations 




POLIOMYELITIS ANTERIOR ACUTA 


197 


and neuraxon of the cell^, similar processes of degeneration are found 
until a complete destniction of all the processes of the cell is brought 
about. During the first two stages of this process of inflammation 
in the cell an arrest •may occur and repair be established; but the 
cell* which have lost their j)rocesses arc permanently damaged, and®fall 
into atrophy. , 

The change in the interstitial tissue and in the ganglion cells is 
not»ig all cases parallel in cTegree. Some cases have been observed 
in which the cellular degeneration was attended by few or no changes 
in the vessels and interstitial tissue. If the case be examined some 
weeks or months after the onset the vascular changes are no longer 
evident ; the sei^pus exudation has been absorbed ; there are no longer 
leucocytes and cells within the interstitial tissues, wherein only an 
atrophied rarefied neuroglia is left, containing a few normal cells and many 
nuclei, the relics of degenerated cells. In some ptirts the anterior 
horn may be changed even into true sclerotic tissue ; and here and 
there a small cavity may be found within this sclerotic m;iss. In some 
cases the apparent change in the Imsis subsUince and neuroglia is very 
slight, and the only change is an atrophy of the ganglion cells such 
as Charcot described. The degree in which vaiious groups of cells 
are affected varies greatly at different levels or even at the same 
level ; so that some groups appear to be affected while others escape. 

The result of this atrophy of the cells and surrounding tissue is a 
gradual shrinking in the entire size of the anterior horn ; and as 
the nerve -fibres arising from these cells pass into the anterior and 
antero-lateral columns, and into the anterior spinal nerves, there is an 
accompanying atrophy in these columns and in these nerves. Many of 
the cells in the anterior horn are association cells with neuraxons which 
pass only to other levels of the cord through the antero-lateral columns ; 
and these also suffer in the lesion. Hence in cords examined late in 
the disease there is a manifest deformity of the entire enlargement 
affected ; and on section there is a decided shrinkage and ap^ront 
sclerosis of the columns around the anterior horn. This condition is 
shown in Fig. 19. 

Considerable discussfon has arisen on the exact origin of this in- 
flammatory process, and two opposing hypotheses are current regarding 
it. The majority of recent observers believe that in anterior poliomyelitis 
we have an acute inflammatory process, similar to that in general myelitis 
but limited to the domain of the anterior spinal arteries ; and that the 
atrophy of the spinal cells is the terminal stage of this process of general 
inflammation. A few observers (von Kahlden, for instance) still believe 
that there are cases in which the disease is a degeneration limited ex- 
clusively to the anterior cells, and not accompanied by any general 
inflammatory process ;,and these observers still maintain that the original 

description ofc Charcot is correct. ^ *• x r 

A haemorrhage into the anterior horn, or a thromljosis of one of 
the branches of the anterior spinal artery, has been supiwsed to be the 
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in tha pnaflfl which begin suddenly without fever * but although 
tiiYa hypothesis is likely enough, no actual observations can be found to 
Burabrt it. It has been, shown by Allbutt and others that slight hssmo^ 
ihages ocrar fti the spidUltp^ in children, eitheras^ntaneously or after 
ali ^ t. injuries. The exact js^plogy of these cases is still unknown. , 

As a consequence of the spinal lesion fhere is a degeneration '4|nd 
atrophy of the anterior nerve-roots and of the motor fibres in the nerves 
of the body proceeding from the segmenlf affected by the lesion, ^l^ere 



Fio. 19 .— Section tlii-ouKh the Metenth cenical segment of the cord from a case of anterior iK>lioiiiyelitis 
affecting the right side. Tlie shrinkage of the entire right horn and the mass of sclerotic scar 
tissue occupying its centre are evident. All groups ot cells exc^itlng the lateral group have been 
destroyed. 

is also a granular degeneration of the muscle fibres in the early stage ; 
md finally the muscles are changed into fibrous bands, infiltrated in some 
3 ases with fat. Mention must also be made of the smaller size of the 
bones in the affected limb. This is rather an arrest of growth than a 
pathological state. Occasionally a true multiple neuritis is associated with 
a poliomyelitis (11), both due to the same cause. 

Etiology. — Anterior jKiliomyelitis occurs with about equal frequency 
in the two sexes. Hereditary influences ,]^y no part in its causation. 
It is essentially a disease of infancy, alwiough it occur/? at all ages 
of life ; cases have been noted iri adolescence, in adult life, and even 
in old age. The following table (Table HI.) demonstrates that the 
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Table III. — of Onset in Anterior PoUomyelitis. 




1 

* 

3 

♦:4 

0 ? 

a 

7 

9 

8 i 

9 

! 

SeeligmUller 

^0 

25 

18 

1 

i 

2 


... 


j 

Galbraith . . * . 

17 

38 

15 

4 

1 



! ... ' 



Sinkler 

44 

u 92 

55 

29 

9 

2 

3 

6 ; 

6 

3 

^Gowers 

21 

21 

25 

9 

17 

4 

2 

« 

4 


Starr 

16 

38 

27 

9 

10 

4 

2 

1 2 1 

4 

3 

, Total 

i 118 

>214 

!i40 

1 

52 ! 38 

12 

7 

i 14 j 

8 

' 6 


majority of casos occur during the second and third years of life, and 
that the disease is rather rare after the age of six. It has been supposed 
by some authors that cases of congenital club-foot are due to the 
occurrence of anterior poliomyelitis in utero ; and it is certain that 
such cases are usually associated with a congenital lesion- of the sacral 
region of the cord. This lesion, however, is usually due lo a defect 
of development rather than to a vascular disease ; hence the assertion 
that anterior poliomyelitis may occur in utero is open to doubt. That 
the disease may occur very early in life is confirmed by the case recor(le<l 
by Duchenne, in which the child was but twelve days old : and Sinklcr 
has recorded a case in which the child was six weeks old. The youngest 
patient in my own records was of the age of live months. 

The season of the year appears to have a direct relation to the 
occurrence of infantile paralysis. Dr. Barlow called attention to this fact in 
his monograph in 1878, and it has been noticed by^Sinkler in his numerous 


Table IV. — Month of Onset in Anterior Poliomyelitis. 



Barlow. 

Sinkler. 

Gowers. 

Starr. 

Total. 

January . 

1 

4 

1 

2 

1 

8 

5 

February . 

March 

0 

4 

3 

9 

1 

6 

2 

3 

6 

16 

27 

1 17 
' 8 
! 4 

20 

9 

April • • • 

May 

June 

July 

August 

September 

October . 

2 

4 

5 

16 

11 

4 

3 1 

4 

10 

27 

52 

6.5 

29 

1 

1 

u 

13 

13 

15 

6 

2 

r 

18 

49 

97 

116 

65 

42 

11 

November 

1 

! ^ 

2 

12 

December 

2 



53 

1 23!> 

1 70 

1 94 

1 

452 


p.p«,. Sir W. Go».™ 
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occm* in the months of June, Julv, August^ ai!d September; 

during the months Mee^test^heat in England and in Amerk»L 
f^l^e fact that this disease, has occiirred in epidemic form has thrown 
4<a^erable %ht upon thi||etiblogy ; and has mad j it extremely probable 
thaji it is to be regarded,' a( least in some cases, as an acute i^eotipus 
disease. Colmer was the first to record the occurrence of the disease in 
epidemic form ; for, in describing a case of this kifid, he noted the fact 
that the parentaof the child remarked that in the village in which tjjey 
lived, eight or ten other children had been attacked with similar symptoms 
within a period of three months. 

In a communication to the Society of Medical Science in Lyons, in 
1887, Cordier announced that in the course of the months of June and 
July 1885 he had seen thirteen cases of infantile paralysis in the town 
of Sainte Foye TArgenti^re, a town of a population of 1500 persons^ 
where in other years the disease had been extremely rare. In 1890, 
Leegard reported that in the little village of Mundal in Norway eight 
cases of infantile paralysis had been seen between the last of July and 
the first of September ; the disease never having been seen in the town 
before. Medin (12), of Stockholm, also describes an epidemic of the 
disease in Sweden. In 1 888 he saw during the spring five cases ; but 
during the sumh^er the number increased rapidly, so that between the 
Ist of August and the 1st of November forty-four cases had been 
observed. Necropsies were made in some of these cases, which proved 
the disease to be a piu*e anterior poliomyelitis. Medin records the fact 
that in the town of Umea in 1881 Bergenholtz had observed a little 
epidemic of thirteen cases. The most extensive epidemic of the disease ever 
known Avas observed by^Caverly in 1895 in Rutland, Vermont. Through 
his courtesy I examined a number of his cases during this epidemic. The 
epidemic occurred betAveen the 20th of July and the 20th of September 
1895, in a broad valley within a radius of twelve miles from the city of 
Rutland Isolated cases within a radius of fifty miTes were observed 
during that summer with unusual frequency. One hundred and forty 
cases of the disease occurred, of all grades of severity ; and, though they 
chiefly appeared in infants and children, adults were not exempt. In 
many cases the atrophic paralysis Avas attended by pains ; but in none 
Avere anaesthesia, bedsores, or permanent bladder and rectal disturbances 
produced. It was easily possible to exclude epidemic cerebro-spinal 
meningitis ; and the resulting permanent palsies exaetly resembled those 
left after atrophic paralysis. In the majority of cases the onset was 
acutely febrile, Avith marked constitutional disturbances. The epidemic 
ceased after the 20th of September. There has been no recurrence. 
Unfortunately no autopsies Avere obtained. Pieraccini observed seven 
cases occurring within a few weeks in July and August 1895 in a small 
village near Florence (Italy), where at that time an epidemic of whooping- 
cough was prevailing. ' 

These facts prove beyond question that the disease may occur in the 
form of an epidemic. 
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Another indication of^the infectious qjgin of infantile paralysis is its 
frequent occurrence in connection with^otjier infectious diseases, or sub- 
vequent to them. Among my own cases, ^^theria, meningitis, measles, 
pne^onia, scarlet f^er and acute malanSlP poisoning Vere noted as 
Mying o^u^ed in a number of cases just prior to the onset of the disease. 
Gowera, it is true, (]|uestioft8 the relationship between its occurrence and 
that of other acute fehnle diseases, but the coincidence has been observed 
by^too many different authors^to be merely accidental. Exposure to cold 
or to sudden check of perspiration has been alleged as a proximate cause. 
I have seen several cases which have arisen in lx)ys after swimming in 
very cold water for too long a time, and it is not unlikely that the 
frequency of its appearance in summer is due to occasional chill. 
Traumatism has also been regarded an immediate cause, and several cases 
^re on record where children have been paralysed after a fall or a blow 
on the back (1). Inasmuch as we have already seen that vascular 
disturbances are at the basis of the affection in many cases, there is every 
reason to believe that traumatism may be a factor in the causation of the 
affection. Whether the functional hypersemia consequent upon the 
increased activity in the lumbar region of the cord at a time of life when 
the child is learning to walk may account for the frequent occurrence of 
paralysis in the legs at that time, is an open question ; but if ha?morrhage 
or thrombosis of the spinal vessels be accepted as the fundamental patho- 
logical condition in the non-febrile cases this factor must not be disregarded. 

Diagnosis. — There is no difficulty in recognising the disease ; indeed, 
it is hardly likely to be mistaken for anything else. Occasionally a child 
attacked with acute articular rheumatism, on account of the piin in the 
joints, is unwilling to move the limbs, and thus*may be thought to be 
paralysed. A careful examination will soon demonstrate the true 
condition ; for acute rheumatism never causes any atrophy or paralysis, 
and the local tenderness in the joints, the sweating, and the lack of 
coldness of the limbs may also aid in the diagnosis. Hachitis, sometimes 
caused among children living in healthy and comfortable surroundings by 
the use of artificial patent foods containing an excess of sugar, may 
appear with a sudden febrile onset, and much pain and tenderness in the 
limbs and unwillingness to move. But the child is not really paralysed ; 
and the state of its bones, the general condition and the sweating, as well 
as the lack of limitation of the pain and immobility to one or two limbs 
will prevent this disease from being mistaken for infantile paralysis. In 
some cases of anterior poliomyelitis considerable pain is felt in the limbs, 
^ind some tenderness of the surface and of the muscles. The existence 
of pain during the first two days of the disease occasionally leads to 
mistakes in diagnosis. Thus Marsh records the case of a child, five years of 
age, who was suddenly attacked with pain in the left leg extending down 
the thigh to the knee. The limb was flexed, abducted and rotated outward, 
and any movqpient was painful ^ hence the case was recorded as acute hip 
disease, but a closer examination showed the hip-joint to be quite freely 
movable ; and after two days, when the pain had passed away, the case 



SYSTEM OF MSDlCtNE 


• - ■ ! f ' ' ' - ' ' ■ ■ ■ ■ I* ' 

TW lound to be one of infantile paralysis. ^ The fevei^ and general 
coiffltit^tional disturbances present at the onset had obscured the 
diagnosis. It has been si^ested that when pain is severe a neuritis* 
accompanies the poliomyelitis. The existence of, pain alone is hot a 
sufficient reason to warrant this diagnosis, inasmuch as the more recent 
pathology indicates that in the early stages thei^ is a congestion of the gray 
matter of the cord which might be sufficient to explaih the pain. If, how< 
ever, the pain continue, and tenderness comets on in the muscles and nerves, 
it is probable that a neuritis due to the same infectious agent has ^t*in. 
It is to be remembered that polyneuritis is usually a disease affecting 
the extremities symmetrically, and causing drop -wrist and drop -foot; 
that the distal parts are more severely paralysed than the proximal parts 
of the extremities ; that th^e is no such selection of mhscles paralysed 
as in poliomyelitis ; and that there are usually sensory disturbances of 
a permanent nature — anaesthesia and analgesia or ataxia — ^in addition to 
the pain and tenderness along the nerves : hence in the stage of acute 
onset a polyneuritis should not be confounded with a poliomyelitis. When 
polyneuritis accompanies poliomyelitis, the clinical picture will be made 
up of a combination of these symptoms. 

A localised neuritis of the brachial plexus (Erb’s paralysis) causing 
paralysis of the deltoid, biceps, coraco-brachialis and supinator longiis is 
not uncommon in infants, and might be mistaken for infantile palsy. The 
history of injury during delivery and the local anaesthesia in the dis- 
tribution of the circumflex nerre ^vill, however, correct the mistake. Such 
cases usually end in recovery. 

Prognosis. — The prognosis in anterior poliomyelitis is always grave. 
Patients do not often die of the affection, but they rarely escape a per- 
manent paralysis in some part of the body. It is true that in the majority 
of cases the original paralysis subsides, so that there is apparent improve- 
ment to a considerable degree. Thus a patient who has originally been 
paralysed in both legs may entirely recover the power in one leg, and may 
be left with a condition of paralysis in the peronei or in the anterior 
tibial group of the other leg ; so that the final condition is very much 
less severe than that of the onset. As a rule the limb that is affected 
never entirely regains its power, and usually shows some atrophy and 
shortening; the growth of a limb is hampered by the existence of 
the disease, and hence in a growing child the unaffected limb outgrows 
the other. It is thought that an electrical examination two or three weeks 
after the onset of the disease will afford some ground for a prognosis ; 
that the muscles which respond to the faradic current three weeks after 
the onset of the disease will eventually recover, while those that fail to 
respond to this current at that time will always be somewhat impaired. 
The loss of faradic reaction, however, is not an indication that these 
muscles will be totally paralysed, since the faradic reaction has been 
known to ret?irn in a muscle a year after it has been lost ; yet such a 
muscle never completely recovers its size or power. The pro^osis is much 
better in the cases which begin with fever than in those which do not. 
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Treatment. — ^The treatment of infantile spinal paralysis in the acute 
B^e consists in keeping the child quiet in bed, and applying a mild form 
or CQunter-irritation along the spine ; this is best done by a paste con- 
sisting of mustard one part and flour three parts, applied in a poultice 
alQDg the back and removed as soon as the skin is reddened and »then 
agmn renewed ; so that for at least a week there shall be continual coiiiiter- 
irntation without the discomfort of a blister ; or dry cupping along the 
spiu^ may be applied frequefltly. Frequent sponging with alcohol and 
cool^water is indicated in the cases in which the temperature is above 
101 , but phenacetin or antipyrin are not to be used unless the temperature 
reach TO 3® F. There is some advantage to be gained from the internal 
use of ergot or pf iodide of p^otash in the early stage, and moderate doses 
of salicylate of soda or of quinine may be used. If the child is in much 
•pain or has convulsions, moderate doses of bromide, with or without 
codeia, may be employed as a symptomatic remedy. The general treat- 
ment of febrile conditions, a light diet, and laxatives are not to be neglected. 
Best in a prone position in bed is better than constant lying upon the back. 

When the acute stage has passed over, there is little to be done during 
the first week excepting to nourish the child well and keep the paralysed 
limb warm. Iodide of potash in three to five grain doses may l)e 
administered three times a day. 

When the paralysis begins to subside spontaneously it is well to 
administer strychnine in full dose — of a grain three times a day for 
a ehild of three years of age. This remedy is best given at intervals, 
not continuously ; it is my rule to use it for a week and then intermit it 
for three days. The condition of mechanical irritability in unparalysed 
muscles, as determined by percussion with a hammer, is a good iinlication 
of the degree of the effect produced by the strychnine, and the 
strychnine may be increased up to a definite point of increase in this 
irritation. It is tg be remembered, however, that twitching of the limbs 
and stiffness of the back, usually indicative of strychnine effects, are not to 
be expected in infantile paralysis where the muscles are paralysed. Whether 
general tonics, such as cod-liver oil, hypophosphites or arsenic, have any 
effect of a favourable kind may be left to the judgment of the physician 
in each individual case. • The most important indication during the stage 
of regression is to preserve the nutrition and function of the paralysed 
muscles ; and this is to be attained by skilful massage, by hydrotherapy, 
or by the use of electricity. 

Massage is of the utmost importance in these cases and should be 
given once or twice a day with care, combined with such attempts at 
active movement as the child is able to make. Among the poorer 
classes it is well to instruct the mother how to do this, so that it 
should be given with persistence. The massage should not be of the 
hardest kind, and yoj should be sufficient to stimulate the circulation in 
the limbs, ajjd to promote the lymphatic and venous flow. • 

Next to massage mechanical devices which shall induce the child to make 
use of the weakened limb are to be employed. A household gymnasium. 
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adapf^^to the individual case, can easily be devised by tLe physician; 
iuid,'if such exercises are made a kind of play for the child, much good 
will be derived from his own efforts. 

Hydrotherafif has also an important use. The general circulation in 
the ^Id and flabby limb is aid^ by warm baths, and it is my habit •to 
order these children to play in warm water (temperature 98® P.) for half an 
hour twice daily. This warm bath may be followed by a cooler sponging 
and brisk rubbing, but cold water should not be employed for ^ase 
children as the temperature of the paralysed limb is always below that of 
health. Proper protection of palsied limbs by extra flannel clothing is 
always advisable. 

Electricity is a valuable agent in the treatment of in^ntile paralysis,' 
but a clear statement of its use should be made by the physician to the 
family. Electricity has no influence whatever upon the course of the* 
disease. It does not affect the lesion in the spinal cord — either to 
decrease the hyperajmia, or to increase the nutrition of the nerve-centres. 
Applications of galvanism to the spine are therefore absolutely useless ; 
but applications to the muscles may be of distinct service in two different 
ways : — first, by causing their contraction, and thus exercising them when 
voluntary exercise is impossible; and, secondly, by promoting those 
chemical changes in the muscle which are essential to growth and 
nutrition. 

Examination of any case will reveal a certain number of muscles in 
the paralysed limb which respond to faradism. These muscles will 
eventually recover entirely,'yet the tone and strength of the muscle should 
be kept up during the period of improvement by means of exorcise with 
either the faradic or galfanic current. It is well proven that, as exercise 
of a healthy arm will markedly increase the size of the biceps muscle, so 
the application of faradism regularly to a susceptible muscle will increase 
the size of this muscle ; hence to the weakened muscles which still 
respond to faradism an application of the faradic current for about ten 
minutes once or twice a day will be of service. The majority of the 
paralysed muscles do not, however, respond to faradism, and it is time 
wasted to apply the faradic current to these muscles, for they do respond, 
as a rule, to interrupted currents, the positive pol8 being placed over the 
muscle and the negative upon the limb at a short distance above. The 
interruptions should be made by an electrode held in the hand, and pro- 
vided with a finger -key; and each muscle should be treated for about 
three minutes daily — fifty to sixty interruptions a minute being made by 
the finger. The strength used should be the least which will secure con- 
traction in the muscle. When interruptions of the current do not produce 
a prompt response, alternation of the current may be employed by 
reversing the current rapidity by means of the pole changer on the 
battery. It is to be remembered tlmt in this disc^^^e the application of 
electricity is more painful than in health. It is also to be remembered, 
in applying electricity to children, that their confidence must be gained ; 
if they are frightened at the first application subsequent treatment will 
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be a GontinuSl struggle. • It is my custom, therefore, to begin a course 
of electrical treatment to a cluld by several applications of the sponges 
\nd electrodes wlule no current is passing, thus accustoming the child to the 
apparatus and gaining its confidence. After two or three sfich applications 
a ireak current may be used, and then day by day its strength miijv' be 
increased, until by the end'of ten days the necessary strength is attained. 
In this way a daily struggle, with unsatisfactory and proliably useless 
applications, can be avoided, Aid the parentis consent obtained to a course 
of treatment to which they would eventually object if every application 
meant a struggle. Any intelligent mother or nurse can be taught to give 
the galvanism or faradism to a child in this manner, and it is l^st to 
"interest the attendant in the treatment from the beginning, and to 
instruct her carefully, so that within a week the treatment can l)e left 
•entirely in her hands. Such an application of electricity is to be made 
daily, or twice a day for two or three years. Spontaneous recovery will 
have reached its best at the end of the first year, but even after this time 
these muscles may be brought into a condition of hypertrophy by means 
of continued exercise. When, however, a child is quite able with some 
force to move voluntarily any piralysed muscle, it is far better to rely 
upon voluntary exercises than upon electric appliwitions. If at the end 
of a year no effect is obtained in a muscle from massage, Ixithing, and 
electricity, there is no use in continuing the treatment of that muscle, as 
it will never recover ; its nerve-cells are entirely destroyed 

The use of mechanical apparatus plays a great part in the treatment 
of infantile paralysis in the chronic stage. It is to be remL*nd)ercd that 
many weak muscles can do their work oidy when the limb is placed in an 
■advantageous position, or when they are assisted* in their action. Many 
of the muscles have, as part of their function, to keep the joints in jilace, 
and this part can be supplied by properly adjusted braces; hence an 
apparatus may enable the child to use a muscle or move a joint which it 
could not do if the joint were unsupported. Again the result of paralysis ot 
one group of muscles is to allow the joint to be bent by its opijonent, m- 
to yield to the influence of gravitation ; hence, if a brace be not ap[)licd 
early to correct this tendency, the paralysis is often followed by deformity. 
There is no disease in A^^ich orthopaedic apparatus is of more service than 
in infantile paralysis, and it cannot be applied too early, as it may prevent 
the development of contractures and of deformities. There is no stage 
in which it is too late to fix a brace ; for even when these deformities 
have occurred tenotomy may be employed to straighten and adjust a 
joint, and then the limb can be fixed by the brace in a proper position. 
But every case has to be treated skilfully in accordance with its own 
peculiarities, and the ready-made braces of the shops are often worse than 
none. A special apparatus for each case must be fitted under the 
direction of an orthopaedic surgeon ; and it is to be remembered that in 
a growing clpld such apparatus must be constantly readjujfted, its length 
and size being changed from month to month in accordance with the 
development of the limb. 
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In many cases of deformity, where there is« strong contract^ of a 
fairly healthy muscle overcoming the weak paralysed muscle, the .question 
of tmAomy will arise. Tenotomy will of course result temporarily iif 
a replacement of the deformed limb to its natural position ; but, unless 
the joint can afterwards be held by a brace in a proper position, tenotomy 
alone will be of no permanent service. Hence, in fome cases, tenotomy 
is only to be regarded ii3 a preliminary to the proper application of 
apparatus. Apparatus has also been demised (especially in the trea^gnt 
of infantile paralysis of the hands) by means of which weakened muscles 
may be reinforced by elastic bands so applied as to take the place of the 
paralysed muscle. Thus a drop-wrist or a paralysis of the extehsors of 
one side of the wTist can be somewhat reliev^ by a serieq,of elastic bands* 
attached to the finger-tips, or to rings and to the elbow, and running 
through a bracelet at the wrist. Such devices, however, are usually dis-o 
carded after a time, as they are more cumbersome than useful. Apparatus 
is especially applicable to spinal curvature of the paralytic kind ; and in 
any case in which the body or back muscles are involved at the onset, it 
is well for the child to wear a brace in order to prevent the establishment 
of some form of curvature. 

It has been proposed to attach a portion of the tendons of certain 
healthy muscles to the severed tendons of paralysed muscles about the 
ankle, knee, wrist, and elbow, in order that the healthy muscle may be 
made to do the work of the muscle which is paralysed, and a few successful 
attempts in this direction have been reported. I have seen one case in 
which the result was excellent, a portion of the tendon of the post-tibial 
muscle being attached to the tendon of the peroneus longus, whereby all 
weakness and deformity' were corrected. 

M. Allen Starr. 
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Under this name Vill be included the chronic degenerative diseases 
which involve the cells of the anterior horns of the spinal cord, and in 
ailcCiation with these, under Bulbar paralyses, will be described the 
chronic degenerative diseases of the representatives of these cells in the 
medullA oblongata, namely, the nuclei of the motor cranial ner\’^es. 

The name poliomyelitis anterior chronica expresses a chronic inflam- 
mation limited*to the anterior part of the gray matter of the spinal cord ; 
but the name does not really express the disease fully or correctly, for in 
the first place the disease is a chronic progressive degeneration, and, 
secondly, the morbid process may affect the lateral columns as well as 
the gray matter. 

According to recent investigations the so-called motor system con- 
sists of two chief parts — («) A pyramidal cell in the so-called motor area 
of the cerebral cortex with its axis-cylinder process, which is prolonged 
through the internal capsule, the pyramidal tract, the decussation of the 
pyramids, and the lateral column of the opposite half of the coi-d to the 
anterior horn, where it breaks up into ramifications in the neighbourhood 
of a cell in the anterior horn ; (ft) a largo multipolar cell in the anterior 
horn which sends out its axis-cylinder process through the anterior root 
to a particular muscle fibre. We have, therefore, two classes of diseases 
corresponding to the affections of one or bpth of these two ^rte. 
When the anterior horn cell, with its prolongation to the muscle, is 
affected, we have the disease named Progressive spinal muscular atrophy ; 
and when in addition the cortical cell and its prolongation are c^erned, 
the disease recei\^s the name of Amyotrophic lateral sclerosis (Charcot). 
The two diseases are described separately (see p. 176). 

Although chronic bulbar palsies are manifestotions in the pons and 
medulla of the same process which takes place in the spinal cord, they 
will be described more conveniently Avith bulbar paralyses. 


Progressive spinal, muscular atrophy. — (Progressive myelo- 
pathy, wasting palsy).— This disease is charactensed, clmi^Uy, by gradual 
wasting of the muscles of the limbs in definite groups, by fibnll^ tremors, 
by the reaction of degeneration to electrical testing, and by the absence 
of any change in sensation ; pathologically, by gr^ual degeneration of 
the ganglion cells of the anterior horns of the spinal cord. 

History. — The first cases recorded were those desenbed by &ir 
Charles Bell in 1836, who attributed the condition to a lesion of the 
A 0.1 an \\v l^arwall who pointed out that the aijrophy came on 

alter can^ngnw y ^ ^ oups of muscles ivas made by Aran in 
mT-Jo SJS .o«d .h.t .mil of the 
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haod W6re first attacked, and the flexors of th® wrist end fingers bjofore 
the extensors; also that the biceps and deltoids were wasted while th^ 
tri^^ .was injact. Fibrillar contractions also were then observed, and 
Arw considered the disease to be in the muscles theiUBelvc^ and not in 
the fierves. He gave the name of Atrophic^ musculaire progressive •to 
the disease. 

Duchenne, in 1853, published a memoi^ on these cases J and in the 
same year Cruveilhier described three cases with necropsies. In two%e 
found nothing abnormal in the nervous system ; but in the third atrophy 
of the anterior roots was found. ^ 

In 1867 Lockhart Clarke first found diminution in size and changes, 
in the cells of the anterior horns, and that the whole of the gray sub- 
stance was replaced by a “ cylinder of morbid matter.” 

Charcot’s writings have done much to connect the wasting of the 
muscles with the atrophy of the anterior horn cells. At first all muscular 
atrophies were thought to be due to lesions of nerves, then, until Clarke’s 
discovery in the anterior horns, they were attributed to lesions of the 
muscles themselves. Of late years the muscular atrophies have been 
se})arated into those depending on a lesion of the muscles themselves 
(myopathies), and those depending on a lesion of the spinal cord (myelo- 
jiathies), the latter of which we are now considering. 

Causes. — Age , — The disease is one of adult life: it rarely begins 
before the age of twenty-five, and it occurs up to fifty ; but a case has 
been published by Thomson and Bruce in a child, aged 1 J years, pre- 
senting some of the symptoms of progressive muscular atrophy, in which 
atrophy of the cells of the anterior horns was found after death. As a 
rule, cases of muscular itrophy occurring in children are those of idio- 
pathic muscular atrophy. 

— Males are more affected than females. 

Heredity . — In a certain number of cases — about’ half — there is a 
history of some diseases of the nervous system in other members of the 
family ; but there is not, as a rule, that tendency of several members of 
one family to be attacked which we may see in the idiopathic form : 
exceptions to this rule are given on page 213. ^ 

Proximate causes . — Getting wet through and catching cold, and injury 
to the back arc alleged as causes in some cases ; and although it is often 
difficult to accept the former as a cause, injuries are more likely to 
have such effect, especially when, as in some cases, the atrophy begins in 
the injured limb ; in other instances the injury has been a blow on the 
back or a general concussion of the whole nervous system. 

Syphilis has been considered a cause, and in one case which I saw 
there was a distinct history of syphilis ; but treatment directed against 
this disease did not improve the conditition. If syphilis play any part, 
it is probably by altering the nutrition of the nerr'ous system and dis- 
posing it to degeneration, as in locomotor ataxy. 

Excessive wony and anxiety have been given as immediate causes, 
and sexual excesses also. In many cases no cause can be jEuessed at. 
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.^yikktrtoms. — In a wefl-marked case of progressive muscular atrophy 
^e first thing that a patient complains of is some weakness of certain 
muaoles of the upper limb of one side ; the muscles most frequently attacked 
are tho small musclel of the thumb, and the first movements tq be 
afilScted are the delicate and complicated movements of picking up a pin 
or f^tening a button. Pain and all affections of sensation — such as 
tingling, numbness, and anae&i^hesia — are, as a rule, absent. The diffi- 
cu)l;^of performing certain movements directs the patient’s attention 
to the thtimb, and very soon he notices a distinct flattening of the thenar 
eminence. 

, On exammation there is found some wasting of the small muscles of the 
thunib, with weakness -and defect of two principal movements, namely, 
abduction of the thuijib and opposition of the thumb : the former is 
best tested by laying the hand flat on the table with the palm upwards, 
and making the patient move the thumb upwards away from the palm. 
By opposition we mean the power of touching the tips of all the fingers 
in succession with the tip of the thumb, and more effort in opposition is 
required in the case of the index finger than of the fourth finger. As a 
rule it is not possible to detect the order in which the different small 
muscles are attacked, but the two movements mentioned a1)ove cannot 
be performed by the long flexors and extensors of the thumb in the 
absence of the small muscles. Again, flexion of the metacarpo-carpal 
joint cannot be performed by the long flexor alone, unaided by the 
small muscles, without antecedent flexion of the other joints of the 
thumb. 

The first interosseus muscle is usually next attacked ; its weak 
action is shown by an inability to abduct the first finger from the middle 
finger, and its wasting by the absence of the muscular swelling on the 
dorsal aspect when the patient presses the thumb firmly ag.ainst the 
metacarpal bone di the index finger. Defects of the other intcrossei 
are shown by the difficulty of separating or abducting, and adducting 
each finger when the palm is placed flat on the table (as it is not possible 
to separate the fingers when they are flexed at the metacarpo-phalangetil 
joints), and by the hollojrness of the interosseal spaces. Wasting of the 
hypothenar eminence and any inability to abduct the little finger indi- 
cate the extension of the disease to the small muscles of the little 
finger. One hand is usually affected before the other, and with 
about equal frequency on the two sides ; but in a few months the other 
hand becomes involved in a similar manner. The disease is always 
bilateral, and generally symmetrical. 

Before the small muscles of the hand are completely paralysed the 
flexors and extensors of the forearm usually become implicated \ but if 
this be not the case, the hand assumes a peculiar clawed shape— the 
“ main en griffe.” This»state, which was first explained by Duchenne, is due 
to the loss of ^wer of the interossei, whose action is to flex the metacarpo- 
phalangeal joints of the fingers and to extend the phalangeal joints ; 
hence when the interossei are paralysed there is flexion of the phalangeal, 
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MaTlijriwrextension of the metacarpo-pIUdaii^l jointa of rthe.:i^pger8. 
/Ahit^er deformity in extreme caaes is tl^t the thupb becomes so 
rotated outwa^ that the palmar surface of the thumib Iboka t^e same 
iraj as ^t of the fingers ; while^ owing to the Atrophy ctf the lumbri- 
cales, the flexor tendons can be seen in the p%lzn of the hazl^ • 

After the muscles of the hand the muscles of tbe^forei^ttn sre usually 
the next to be afiected, and, as a rule, th^ flexors before^ the ei^nsors 
and the flexors of the fingers and thumb before the flexoia^of the i^t * 
on the other hand, the extensors of the fingers and thumb usually 
afiected before the extensors of the wrist 

In the upper part of the arm the muscle which is usually next to be 
affected is the deltoid, the rounded contour of the ahoulder being lost 
and the head of the humerus being felt ; after that, foUow the biceps, the 
brachialis anticus, and then the supinator longus ; the supra- and infr^ 
spinati are usually affected at the same time as the deltoid, and the teres 
major and minor and subscapularis also become involved. The serratus 
magnus is often attacked, and if the deltoid be strong enough to advance 
the humerus to the horizontal line, the posterior border of the scapula 
projects like a wing, owing to paralysis of the serratus. The rhomboids 
and the middle and lower part of the trapezius are often wasted, but the 
highest part of the trapezius between the occipital bone and the clavicle 
always escapes. There are three other muscles which nearly always 
escape ; namely, the triceps, latissimus dorsi, and the lower half of the 
pectoralis major. The upper (clavicular) half of the pectoralis major is 
usually involved along with the deltoid, and in this case the action of 
advancing the humerus to the horizontal line is lost ; but the upper part 
of the pectoralis may still retain its power of acting with its lower (sternal) 
half in adducting the humerus, — thereby giving an instance of paralysis 
of a muscle of a limb, from a spinal cord lesion, for one form of move- 
ment, but not for another. o 

The condition of most of the above muscles can be ascertained by 
their wasted condition and failure to move the joints ; but there are two 
muscles between which it is often difficult to make a diagnosis, namely, 
the trapezius and serratus j for a projecting scapula, when the arms are 
advanced, may occur with paralysis of the midcUe part of the trapezius, 
or with that of the serratus. \^^hen the deformity is due to paralysis of 
the trapezius, no fibres can be brought out by direct faradisation over 
the paralysed part of the muscle, and the patient is still able to draw the 
scapula forward, as for instance in pushing with the extended arm ; 
moreover, the posterior border of the scapula projects when the humerus 
reaches the horizontal line, owing to the scapula not being kept applied 
to the chest wall by the trapezius, while above this line the deformity 
disappears as the lower end of the scapula is rotated forwards by the 
serratus ; whereas in paralysis of the serratus magnus, the separate move- 
ments of elevation of the advanced humenis above the horizontal line, and 
of drawing forwards of the scapula, as in pushing, are not possible, and the 
faradic reaction of the serratus muscle may not be obtained. This last 
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defeiSfe lldWever, is an uncertain symptom, as it is difficult, especially in 
stput to faradise the muscle even in health. 

nii^cles of the^ neck, especially the extensors, aro liable to be 
affected ; Qnd in extreme cases the head falls forward like a dead weight, 
and can only be extended by the patient jerking his head backwards, so 
ad to ^t.the centre of gravity of the head behind the spine; the stemo- 
nia^oi^a we not affected as a tmIc, but they may be. 

TDfrthe other trunk ^^cles those of respiration are the most important. 
The xhost common condition is a palsy of the intercostals, when the respira- 
tion is purely diaphragi^tic, but in some cases the reverse is the case ; the 
abdominal muscles, such as the rectus abdominis, are affected less frequently. 

Tht l6gs very t)ften escape altogether, but in some cases wasting with 
loss of power begins in the anterior tibial muscles before the hands, and 
if may involve the extensors of the knees and gluteal muscles. 

Cases which begin in the lower limbs sometimes run a very rapid 00111 * 86 , as 
in the case of a man, aged 47, who, after a fall with his horse, began two or 
three months later to have difficulty in walking, and five months later weakness 
of the hands. The wasting, which was symmetrical, began in the anterior tibial 
muscles and the small muscles of the feet, followed soon after by that of the 
small hand muscles ; the first loss of movement was that of dorso-flexure of 
the ankles, the right preceding the left foot, and eversion of the ankle being lost 
before inversion. In about two months more (eight months from onset) no con- 
traction of the tibialis anticus was obtained to faradism, though the muscle still 
reacted slowly to a strong constant current, and KCC>ACC. Ten months 
from the onset the gasti-ocnernii and solei were wasting and getting weak, and 
also the thenar and hypothcnor muscles. Fifteen montjis from onset he had no 
power to flex the ankle or to extend the toes ; he could liardly contract the calf 
muscles, and he had lost all power over the small thumb muscles. At 18 
months the thigh muscles began to waste, and the knee-jerks disappeared. At 
21 months the diaphiHgm was not acting on either side ; and, though the thigh 
muscles and the upper and lower arm muscles acted well, there were marked 
fibrillar contractions of the extensor cruris and the 2 :>ectorals. The patient died 
two years from the first a]3pearance of the symptoms. The electrical reactions 
of the muscles presented a steady diminution to the faraJic current, till there 
was no reaction to the strotgest curi*ent ; to the galvanic the reaction became 
less, and the current had to be increased from 3 milliamperes to 11; although 
the action became sluggish it was not always better to the anode than to the 
cathode closure. A necropsy was not obtained, but the fibrillar tremors, the 
electrical changes, and the absence of any form of amestliesia or of pain made it 
extremely probable that the disease was progressive spinal muscular atrophy 
beginning in the anterior tibial muscles. 

The muscles supplied by some of the cranial motor nerves are liable to 
be affected ; this condition constitutes bulbar paralysis — a disease which 
occurs sometimes alone,^ well as in association with progres^ve muscular 
atrophy ; it w!ll be described separately (p. 223). The changes in the 
motor cells of the medulla are, however, the same as in the anterior horns 
of the spinal cord. 
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I"* Associated with atrophy and paralysis of the hand muscles, contrac- 
tion of the pupil on the side most affected is sometimes observed, with 
loss of dilatalnon to shade ; this is due to the implication of the dilator 
fibres of the iris which come off from the second dorsal root to join the 

c 

sympathetic. • 

The electrical changes in the muscles are of grerft importance, and are 
especially useful in distinguishing these esses from the myopathies. The 
most important changes found are in the muscles rather than the ftefves. 
The nerves react normally to the fanidic current, and also to the galvanic 
current, so long as there are any fibres left to respond, but the amount 
of contraction produced is diminished ; whereas the muscles which are 
wasted, while reacting through their nerves to the far^dic current, show 
the reaction of degeneration Avith the constant current by giving 'a slow 
contraction, and by reacting better to the anodal (positive) closure than 
to the cathodal (negative) closure. This is called the partial reaction of 
degeneration. In some cases, although the contraction be slow, the 
cathodal closure is equal to or even greater than the anodal closure ; and 
the slow, deliberate contraction of a muscle is more often an indication of 
degeneration than increased reaction to the anode. After a time the 
faradic reaction is lost in the nerve going to the muscle, and still later the 
reaction of the muscle itself to the constant cun’ent is not obtained. 

Another symptom of much importance is fihnllar contraction. On 
watching a muscle which is beginning to suffer, a slight flicker may be 
noticed in the direction of the muscle fibres. This is due to the 
contraction of individual fibrils, which start up under the skin, subsiding 
again immediately. Th« flickerings are increased by mechanical irrita- 
tion, as by tapping the muscle, or when the muscles are fatigued. They 
do not occur in those muscles which are too much wasted to have any 
fibres left to contract. They are probably due to a hyper-excitability of 
the degenerating cells in the anterior horns of the sf)inal cord. In some 
cases the fibrillar contractions are so strong as to flex or extend one 
finger involuntarily. Besides the fibrillation, the reaction of the muscle 
to direct percussion over its motor point is more reiidily obtained than in 

health. v 

In pure cases of progi*essive muscular atrophy there is no rigidity, and 
when the muscles, say of the forearm, are completely wasted, the wrist-joint 
is quite flaccid ; the only rigidity there may be is due to wasting of muscles, 
such as the flexors of the wrist and fingers, while their antagonists, 
the extensors, are not affected, so that the joint is drawn into a fixed 
position : yet even here the rigidity is not so marked as in cases of 
infantile paralysis. 

' ’ The deep reflexes, such as the knee-jerk, are not altered, unless the 
extensors of the knee be involved in the wasting, when the knee-jerk is 
diminished ^nd finally disappears ; but ankle cldluis is not obtained, and 
the radius tap is not increased. ® 

The superficial reflexes, such as the plantar, are lost if the muscles 
which should respond to the stimulus are much degenerated. 
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Sensation ia^never affecl^ in any way, and pain is usually completely 
absent. • ^ 

• The sphincter vesicse and sphincter ani are not affected, or very rarely 
so, but sexual power is sometimes lost. • 

JJTie cotsrse of the disease is gradually progressive, and, as one side 
begins to waste before the oflier, the time may vary from a few weeks to 
as much as a year belore the other side is affected. The disease may 
bec<me stationary at any period, so that the wasting may progress for two 
, or three years, and then become arrested. The wasting of the legs, if it 
occur, comes on as a rule after the arras. 

If th® limbs alone are involved there is no danger to life ; but when 
. the trunk muscles, and especially the muscles of respiration, are affected, 
there is danger o? death from pneumonia and bronchitis ; and when the 
bplbar nuclei are involved, the pitient is liable to death from choking oi‘ 
from cessation of respiration. 

Although the above description is that of the disease as most 
commonly met with, anomalous cases occur, of which the following is an 
example : — 

A curious case of a child 16 months old has been recorded by Warding, 
in which there was gradual atrophy with paresis of the muscles of tlie back, the 
gluteal region, and the quadriceps cruris ; then of the neck and throat, the thigh, 
the upper arm, forearm, and leg, and, lastly, of the hand and foot muscles. The 
atrophy was “ en masse,” and there was no hypertrophy. Bulbar symptoms 
occurred with fibrillar twitchings of the tongue. Tliere were flaccid paralysis, 
electrical reaction of degeneration of the muscles, and loss of the knee-jerks ; 
lordosis of lumbar spine was present ; sensibility and the sphincters were normal. 
At the autopsy there was found a primary disease of •the anterior horn cells 
without a trace of inflammatory axipearances, inarketl degeneration of the 
anterior roots, and simple atrophy of the muscles. 

The case is remarkable as involving the back muscles first and the hand 
muscles last, and also as occurring in a patient so young. A somewhat 
similar case was previously published })y Wording. 

As stated on page 208, heredity is not usually noted in progressive 
spinal muscular atrophy, but J. Hoffmann has brought forward five cases 
in members of one family, and two in another. The patients were 
between the ages of one and five years, and were afflicted with atrox)hy 
and paralysis beginning in the back, in the pelvis, and in the thigh 
muscles ; later the shoulder and arm were affected, and last the 
fingers and the toes. The atrophy was quite symmetrical, the sphincters 
were not affected, but the tendon reflexes were lost. There was no i)ain, 
no fibrillar tremors, but the electrical reactions of degeneration were well, 
marked. The parents and grandparents were healthy. At the autopsy 
on one case were found atrophy and shrinking of the anterior horn 
cells, atrophy of the a^iterior roots and of the peripheral# nerves, and 
simple atrophy of the muscles. The case is of importance in showing 
that spinal muscular atrophies depending on lesions of the anterior horns 
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may begin in the trunk muscles and affect the hand miftcles last ; ITnd 
that thb occurrence of muscular atrophy in several members of the same 
tanily is not an exclusive habit of myopathies. * 

Another father similar case has been reported by Striimpell, in which 
pi^gressive muscular atrophy began in the hands of a man aged 40,^and 
spread up the arm to the shoulders and h&ck muscles. There were no 
hypertrophy, no fibrillar twitchings, and no reaction of degeneration. The 
mother of the patient had the same disea^^. At the necropsy were found 
simple atrophy of muscles and degeneration of the peripheral "Vierves 
and of the anterior horn colls. There is, therefore, in this case also a 
history of heredity, and at the same time no fibrillar tremorj and no 
reaction of degeneration, symptoms characteristic of myopathies, and yet 
the disease was in the anterior horn cells. Striimpell regarded the case 
as a myopathy, and the atrophy of the muscles as a simple one, and not 
to be explained by a descending degeneration from the anterior horn ; as 
though the atrophy had begun in the muscle, and then by gradual ascent 
the peripheral nerve and the anterior horn cell had become affected 
secondarily. He thinks that between spinal and myopathic muscular 
atrophies a hard and fast line cannot be drawn, and that it is doubtful 
whether there is such a disease as an acquired progressive atrophy. 

Attacks have been described, coming on rapidly in a few days or a 
few hours with loss of power in the extensors of the wrist and fingers, 
and occurring first on one side and soon aftenvards in the other (Gowers, 
loc. cit, p. 483), as an occasional mode of onset in progressive muscular 
atrophy, and followed by gradual wasting of the other muscles of the 
limbs. 

Morbid anatomy. <— The essential pathological change is in the large 
cells in the anterior horns of the spinal coi-d, and especially in those of 
the cervical enlargement. Under the microscope the gray matter of the 
anterior horns is wasted and paler than normal, and the large cells are 
atrophied and shrunk; many have lost their processes, while in some 
sections the cells have altogether disappeared. If the muscles of the legs 
are wasted the lumbar enlargement will be similarly affected. The inter- 
stitial tissue is altered, so that with the atrophy of the finest nerve-fibres 
there is an overgrowth of connective tissue with increase of connective 
tissue cells. The anterior roots which come off from the affected sections 
are diminished in size and degenerated. 

The lateral columns in pure cases are not affected. 

Whether in cases of progressive muscular atrophy the lateral columns 
are affected or not has been a matter of much discussion, especially by 
V. Leyden and Sir W. Gk)wers. The latter author states that he has “ not 
yet met with a single case of progressive muscular atrophy in which the 
pyramidal tracts were unaffected,” and further on {loc. cit. p. 494) “that the 
assumption that the primary lesion is thf .degeneration of the pyramidal 
tracts, and that the affection of the gray matter is secondary even where 
the atrophy is atonic, is unwarranted as' far as the atonic atrophy is con- 
cerned.” He also thinks that the pyramidal tracts are degenerate, if not 
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constently, at*any rate inwuch a very large proportion of cases that we are 
in effect giving a new name to an old disease. 

With the above opinions I regret that I am unable to agree, as there is 
no doubt in my own^ mind that cases are met with of pure'atrophy of the 
anterior horns without any change in the lateral columns, and sueli-a 
case of a typical pro^essive muscular atrophy I have had lately under 
my care. This patient began with atrophy of the small hand muscles 
an^ later of the shoulder musdies, the legs being but slightly affected, and 
never at any period avbs there any rigidity or any increase of the deep 
reflexes ; after death atrophy of the cells of the anterior horns was found, 
but no change in the lateral columns. The question has also been taken 
up by J. B. Charcot, who brings forward two cases of pure progressive 
muscular atrophy, with atrophy of the anterior horns and slight degenera- 
tion in the anterior gi*ound bundles of the anterior columns. I still, 
therefore, hold the opinion that it is possible either to have a pure ati’ophy 
of the anterior horn cell and its prolongation down to the muscle, forming 
the lower segment of the motor tract, or to have only the upper segment 
affected, as in the early stage of amyotrophic lateral sclerosis ; or, again, 
to have both segments involved, producing the dcuteropathic form of 
this disease. 

Ddjerine has also published two cases of progressive muscular atrophy 
in which the anterior horns were affected and the white matter was 
normal. 

The peripheral nerves in the limbs contain many degenerated nerve- 
flbres. 

The muscles are very much wasted, and, in extreme cases, can hardly 
be distinguished from the surrounding fat ; but #n slight cases they are 
only pale. Under the microscope the transverse striation is seen to 
be lost ; the muscle first becomes granular and then undergoes fatty 
degeneration. ^ 

According to Hayem, there is a simple atrophy of the muscular fibre 
with retention of the cross striation, which persists to the end. This 
atrophy is accompanied by proliferation of the cell elements of the 
sarcolemma, which distend its sheath, and the muscular substance then 
becomes segmented ; th^ newly-formed cell elements tend to atrophy, and 
the muscular substance goes on dividing, and sometimes disappears 
altogether without showing any trace of granular fatty degeneration. 
The perimysium undergoes changes, and a deposit of fat may occur, 
making it difficult to recognise the atrophy of the muscles. The muscle- 
spindles have been found unaltered by several observers. 

Pathogeny. — The order in which the muscles are involved and their 
grouping is of great importance, especially in the matter of diagnosis. In 
a typical case the atrophy begins in the small muscles of the thumb, and 
it is noticed that all the muscles suffer equally. There is no distinction 
between tho^ supplied, by the median or ulnar nerves. .Arftcr the inter- 
ossei and the small finger muscles, the disease, as a rule, attacks the flexors 
of the fingers, and then the flexors of the wrist before the extensors of the 
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thumbs and wrist. Almost simultaa^usly witb tbe 
muBolbsy'or soon after them, the deltoid begins to waste, and is followed 
supra- and infra-spinati, the biceps the brachialis antious, and the 

S pifiator long^s. The last muscles to be affected yxe the latissimus dorsi, 
eelower half of the pectoralis ihajor, and the trfceps. The prolMd>le 
explanation of this is that the muscles are atfltcked in the way in which 
they are integrated together in the brachial enlargement of the spinal cord. 
Different tables of the arrangement of th# muscles have been givenj^y 
various observers, but the list which has been made out by Thorbunffrom 
fractures of the spine is one of the most trustworthy, as regards man. 
According to Thorburn, the biceps, deltoid, and supinator longus are 
supplied by the 5 th cervical ; the subscapularis, teres major, latissimus dorsi; 
pectoralis major, triceps, serratus magnus also by the 5tn, and pronators 
by the 6th ; the extensors of the wrist by the 7th ; the flexors of the wrisj 
by the 8th ; and the intrinsic muscles of the hand by the 1st dorsal. It 
will thus be seen that progressive muscular atrophy begins in the brachial 
enlargement of the cord, at the level corresponding either to the 1st 
dorsal or to the 5th cervical — either at the lower or the upper end of the 
enlargement; while the part corresponding to the 6th cervical, and 
supplying the triceps, latissimus dorsi, and pectoralis major, escapes. 
The combination of the deltoid, biceps, and supinator longus in spinal 
cord and root lesions has long been shown by Erb, but the combination 
of the latissimus dorsi, triceps, and the lower half of the pectoralis major, 

I believe I was the first to show, in a case of infantile paralysis, in 1885. 

As will be seen under diagnosis, the grouping of the aflected muscles 
is of the greatest use in determining whether the atrophy is idiopathic or 
due to a spinal lesion, c 'WHiat the cause is of the changes in the cells of 
the anterior horns it is very difiicult to say ; it seems to be a simple 
degenerative process, but whether it depends on vascular or nutritional 
changes it is not possible to speak definitively. 

Diagnosis. — Cases of progressive muscular atrophy have to be dia- 
gnosed from several other forms of atrophy of muscles, and the most 
important points are : — that in progressive muscular atrophy the onset is 
very gradual ; wasting does not follow the loss of power, but accompanies 
it ; the muscles attacked in sequence and in grouping correspond, as a rule, 
to the order given above ; fibrillar twitchings are present ; the muscles 
give to electrical testing the reaction of degeneration, which is frequently 
partial ; there is very slight pain or none, and no loss of sensation in 
any form. 

Beginning with diseases which affect the muscles themselves, pro- 
gressive spinal muscular atrophy differs from idiopathic muscular atrophy 
by the absence" of enlargement in the distribution of the muscles affected, 
and by the presence of the fibrillar tremors, and the reaction of degenera- 
tion, which symptoms being absent in the latter disease. Neuritis has a 
more rapid onset, is attended with severe pain and tenderness of the 
muscles or nerve-trunks, and has a distribution corresponding, as a rule, 
to the supply of a nerve-trunk;* moreover fibrillar tremors are absent, 
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*a&ll the electAoal reactioi^ of degeneration is more complete, while on the 
sensory side tingling and anaesthesia occur. In neuritis of the cervical 
roots^ or in pachymeningitis, the diagnosis is more difficult unless the 
paralysis follow an injjiry, as the distribution may be the Same as in pro- 
gressive muscular atrophy ; but the paralysis comes on more rapidly in 
neuritis, and is attended fty pain and anaesthesia and painful rigidity, 
though loss of sensation may be very slight. 

^ In one rare case which I saw under Dr. Ringer (15) there was a gradual 
paraQrsis, which began in the hand muscles and extended up the arm, 
but affected the triceps before the biceps ; it was attended by severe pain 
without^ any anaesthesia, and was due to a malignant growth which 
extended up the anterior surface of the spinal cord and involved the 
anterior and nof the posterior roots. 

^ Among other diseases of the eord itself, progressive muscular atrophy 
differs from acute anterior poliomyelitis in which the onset is sudden with 
loss of power, followed by wasting and loss of electrical reactions ; and 
from syringomyelia where, though the onset is gradual and l)egins with 
atrophy of the hand muscles, sensation is much affected, sensibility to 
pain, heat, and cold being usually lost, while tactile sensiition is rotainerl ; 
trophic changes in the skin, nails, and joints are also present in 
syringomyelia. 

Cases of progressive muscular atrophy have also to l)e diagnosed 
from a peculiar form of atrophy which was descril)cd by Charcot and Marie 
in 1886, and independently by Dr. Howard Tooth later in the same year, 
who named it the peroneal type of progressive muscidar atrophy. It 
seems that the condition described by J. Hoffmann (13a) as “Progressive 
neurotischen Muskelatrophie ” is the same diseas(i. The peroneiil type is 
occasionally horeditaiy, it attacks severiil members of the same family, 
beginning in childhood with atrophy of the peronei, extensor communis 
digitorum, or extensor longus pollicis, or in the small muscles of the 
foot, causing equino-varus ; and later the calf and thigh muscles are 
involved. Later still the small hand muscles waste, causing a claw-hand, 
and this is followed by wasting of the extensors and flexors of the Avrist 
and digits — the supinator longus and the arm and shoulder muscles not 
being affected. Fibrillar tremors and the reaction of degeneration are 
present. Sensation is definitely affected over the parts which are jjaralysod, 
and pains occur. The knee-jerk is usually lost, and vaso-motor lesions 
are seen. Dr. Tooth suggested that the lesion is probably in the peri- 
pheral nerves. Autopsies have been made by Hoffmann, Lulenburg, 
Dubreuihl, and by Marinesco, in which the anterior horns Avere found 
intact ; but there was neuritis of the peripheral nerves extending up to 
the posterior roots and sclerosis of the posterior columns of the cord. 

The diagnosis from progressive spinal muscular atrophy Avould be 
made by the age and the presence of pain and anaesthesia. 

Prognosis. — This* is, unfortunately, not very favourable, either as 
regards arrest of the disease or restoration of the paralysed and Avasted 
muscles. 
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*11:16 atrophy may become arrested either spoataneoualy Sv as the result 
ol trealment ; hnt as long as the disease is {nrogresmtig it is not possible to 
^ say to what extent it will spread. According to Sir W. Gkiwers, the prospect 
q{ arrest seemif to be greater in the cases in which the wasting is strictly 
/^mnetrical and nearly simultaneous on the two sides. If the diseasa is 
once arrested it often does not advance again*; but^in some cases, after 
apparently ceasing, fresh muscles are attacked, and this goes on till the 
death of the patient. 

There is no danger to life as long as the wasting is confined to tbo 
limbs, but as soon as the thoracic muscles are attacked, or bulbar 
symptoms appear, there is great risk of death from intercurrent b]t)nchitis 
or pneumonia, from choking, or from implication of jthe respiratory 
muscles. Two patients I have seen died in two years’ time from paralysis 
of the respiratory muscles. 

With regard to the recovery of the wasted muscles it is possible, but 
not probable, that nutrition in a muscle recently attacked may bo restored 
to some extent ; but in the case of a muscle which is so much damaged 
that there is no reaction to either form of electric current, no improve- 
ment can be looked for. 

Treatment. — The general treatment for progressive muscular atrophy 
is to keep up the general health of the patient by fresh air, either in the 
country or the seaside ; and, if the patient is fit for it, a sea- voyage is to 
bo recommended. Exercise should be taken in moderation, but should 
always fall short of tiring the patient. 

Local treatment has not much effect on the wasted muscles. Electrical 
treatment has been used very largely, and, though the results are of 
doubtful value, it is at iMiy rate a means of exercising the muscles without 
tiring the patient. It is best to employ the constant current with the 
positive pole to the back of the neck, and the negative gently brushed 
over the affected muscles, being careful to use the weaj^est current which 
will cause a contraction. 

Massage and rubbing have been frequently employed ; this treat- 
ment seems likely to be useful, yet it often fails to arrest the wasting. 
With regard to internal remedies, cod-liver oil, quinine, and the syrup 
of iodide or phosphate of iron are requisite flo keep up the general 
health. Of special nerve tonics arsenic and strychnine are useful. 
According to Sir W. Gowers, strychnine is most effective when given 
hypodermically, and succeeds thus after it has failed when given by the 
mouth. He recommends the nitrate of strychnine given once a day, 
beginning with gr. and rapidly going up to gr. when the 

malady is apparently arrested the injections are intermitted for one week 
in every three or four. It does not seem to make much difference 
whether the injection be given in the neighbourhood of the affected 
muscles or elsewhere. In cases where I have tried this treatment I 
cannot say that I have been very favourably impressed by tj^e results. 


Charles E. Beevor. 
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BULBAR PALSIES 

These affections, as their name shows, are due to lesions of the medulla 
oblongata, or bulb. 

The parts of the medulla especially concerned in these cases are the 
nuclei of the cranial nerves, which take their origin in the medulla, 
and especially those of the 7th, 11th, and 12tji nerves, and the motor 
part of the 5th nerve, which tfikes its origin from the pons Varolii, and 
so much of the nerves themselves as lies within the medulla is involved 
also. 

Besides the paralyses due to lesions of the nuclei and their nerves, 
certain affections of the tongue and throat arc produced by lesions in the 
nervous system above the nuclei ; and there are other palsies due to 
disease in the muscles themselves, which are quite distinct from disease 
of the nerves or their muclei. 

The movements of the tongue, of the larynx, of the soft palate, and of 
the pharynx are represented in the cortex cerebri, and for the most part 
bilaterally ; thus a lesion of both sides of the cortex, or of both the 
internal capsules, or of both the pyramidal tracts above the nuclei sup- 
plying the muscles taking part in these movements, will produce palsies 
of them, very similar at first sight to the true bulbar palsies due to 
lesions of the nuclei or their nerves. The corresponding symptoms are 
called pseudo-bulbar paralysis, but, except for the purpose of diagnosis, 
this group does not enter into our consideration. 

On the other hAid, certain myopathies cause paralysis of the move- 
ments of tlie face, but these again are not instances of true bulbar 

paralysis. 
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The true bulbar palsies may be divided into nuclear and iAfra-nucleai^ 
and as some of them are acute and some are chronic, it will be advan 
tageous to arrange them in the form of a table, describing the pseudo 
bulbar forms, ift which the lesion occurs in the ccytex or the interna] 
capsule or pyramidal tract of both sides, as supra-nuclear. 

Supra-nuclear, acute from lesion in cortex cerebri, internal capsule, pyramidal 
tract, or in motor fibres jiist alx>ve nucleus. 

Nuclear, acute, vascular 

inflammatory 
chronic, degenerative 
tumoui's 

Infra-nuclear, within medulla, acute, softening 

tumour 

outside medulla, intra-cranial, meningitis, simple 

S3rphilitic 

tumoui's 
neuritis 
extra-cranial, tumours 
cellulitis 

caries of verielirse 
multiple neuritis. 

From a clinical point of view it is better to describe all the acute 
bulbar palsies together, and to include in this group the lesions just 
above the nuclei, those affecting the nuclei themselves, and those just 
below the nucleus but inside the medulla. 

The acute palsies may bo subdivided into (A) those which are sudden, 
and (B) those which are rapid in their onset. 

A. Sudden bulbar paralysis, called also apoplectiform. — The cause 
of these cases is always vascular ; they may bo due to a small haemorrhage, 
but much oftener to thrombosis or embolism of one or more of the 
branches which come off from the basilar or vertebral arteries. 

The occlusion in most cases is due to thrombosis occurring in 
syphilitic or atheromatous arteries. In rare c&ses embolism of the 
basilar may ensue from endocarditis, but the result of this would produce 
symptoms much more extensive than paralysis of the muscles supplied 
by the bulbar nuclei. 

The affection usually occurs in middle or old age, but cases due to 
embolism or to syphilitic arteritis may be met with in younger people. 

Symptiniis . — The most important point of distinction between these 
cases and those caused by other lesions of the bulb is the mode of onset : 
this is quite sudden, with vomiting or giddiness, and with or without loss 
of consciousness ; or the patient goes to bed apparently perfectly well and 
wakes up in tlwj morning with bulbar symptoms. 

In an extreme case there is paralysis of both sides of the tongue, of 
the soft palate, of the power of swallowing, and sometimes of the vocal 
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cords. In other cases 'the symptoms are not so extensive, and may 
^affect only one side. 

In one case, which I saw with Sir Felix Semon aiic^ Mr. O’Connor, 
the patient, a man aghd forty-two, went to bed quite well ; on awaking in 
the morning he could not swallow, and fluids were coughed out of the i 
larynx or returned ^through the nose ; beside this there was paralysis of 
the levator palati on the rigljt side, so that on phonation the palate was 
dfawn to the left ; the tongue was not affected, except that on protrusion 
it deviated slightly to the left, and the vocal cords acted normally. 
There ^ was no anaesthesia, and the reflex action of the soft pidate on 
, the two sides, though deficient, was equal. In this case the sudden 
onset in the night was caused by a vascular lesion, probably thrombosis ; 
but the exact position of the lesion was rather difficult to decide. It 
• was observed that in the act of swallowing the larynx was raised up, and 
therefore that inability to swallow was due to failure of the constrictors 
of the pharynx ; and, as it is very improbable that paralysis of one 
side of the pharynx would prevent swallowing, it is more likely that 
both sides were affected. We have, then, to find some part of the ner- 
vous system a lesion of which would cause paralysis of the right levator* 
palati and both sides of the pharynx. The sudden onset in one attack 
was against the pseudo-bulbar form ; for although the act of swallowing 
is certaiidy represented in the cortex cerebri at the lower end of the 
ascending frontal convolution, it is bilaterally represented, so that it 
would be necessary to have a lesion in the cortex of both sides, or 
in both internal capsules, to abolish the p<nver of swallowing; besides, 
the action of the various muscles taking part in swallowing are co- 
ordinated in the cortex, and on stimulation of* it swallowing occurs as 
one act, whereas in this case only part of the movement was deficient. 
It is not known whether the fibres from the pyramidal tract cross over 


to the “ centre for swallowing ” in the medulla as one bundle, but it is 
more probable that the fibres cross over separately to the different nuclei 
taking part in the action of swallowing. It would therefore seem possililc 
in this case that these fibres from the pyramidal tract to the nuclei of 
the accessory nerve or of the glosso-pharyngeal nerve were affected just 
above the nuclei. 

In another case which came under my notice there was a sudden 
onset with giddiness but without unconsciousness, followed by paralysis of 
the soft palate and of the vocal cord on the same side, and loss of sen- 
sibility to heat and cold and to pain of the opposite half of the trunk 
and limbs, but not of the face. This was probably due to slight throm- 
bosis affecting the accessory nerve of one side on its way through the 
medulla, or its nucleus, and the sensory tract for the ^nductioii of 
temperature and painful impressions for the opposite limbs and trunk, 
in the lemniscus ab(wc the decussation of its fibres. 

In another case, a woman, aged thirty, suddenly hM some loss of 
power and sensation of the left side of the body, and thicknew of 
speech ; on examination a few days later it was found that the power 
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had been recovered in her limbs, but that she was suffering from 
‘‘crossed ansesthesia.” Over the left half of the trunk and the left arm. 
and leg there yas some tactile aniesthesia, which was not complete, with 
some loss of sensibility to pain and temperature ; tSis area extended up 
•the neck and up the posterior part of the left side of the head to tBe 
vertex, but it did not affect the left face. On the right side, over the 
area of the 5th nerve corresponding to the grst and second divisions and 
to a less degree of the thi^ division, there was marked deficiency to 
tactile sensations. There was slight conjugate nystagmus in all direc- 
tions. A few days later she had weakness of the right tempoip.1 and 
masseter muscles supplied by the motor part of the 5th ner^^e, and also 
of the right facial muscles. She also had attacks of vomiting and giddi- 
ness, with apparent revolution of objects from right to left. As the 
patient recovered from the symptoms the seat of the lesion is a matter 
of conjecture, but it seems almost certain that it affected the nucleus 
or the fibres of the right 5th nerve on their way through the pons, 
thereby causing the ansesthesia of the right face and paralysis of the right 
muscles of mastication ; and it also affected the lemniscus — the sensory 
tract — on the right side above its decussation, so as to involve the 
sensory fibres of the left half of the trunk and left limbs, while the 
sensory fibres to the left face escaped, their crossing being above the 
lesion. The affection of the right facial muscles was slight, and was 
perhaps due to extension of the disease to the fibres on their way to the 
facial nucleus from the opposite pyramidal tract. As she had weak cardiac 
action, the case was probably one of thrombosis of the branches of the 
basilar artery to the pons. 

A case has been described by Senator in which a man, aged 
seventy -one, had a sudden attack of giddiness, vomiting, trouble in 
swallowing, and numbness in the left half of his face and left gums, and 
in both arms ; the lower part of the left face was paretic, the tongue 
was protruded to the left, the legs were weak, the knee-jerks were 
absent, and there was deafness of the left ear. After death a 
softened patch was found on the fioor of the left half of the 4th 
ventricle 7-8 mm. long by 4 mm. broad, and extei^ing between the olive 
and the corpus restiforme. Recently Van Oordt has published a case 
of sudden onset in which the symptoms were inability to swallow, nasal 
speech, paralysis of the right half of the tongue, and of the whole of the 
muscles supplied by the right facial nerve, including the orbicularis oculi, 
and right hemianassthesia. On examination there was found, with arterial 
sclerosis, a softening ^mtch on the left side of the medulla at the level of 
the middle third of the inferior olive, and affecting the formatio reticularis. 

The symptoms differ as the lesion is above the nuclei, in the nuclei, 
or involves the nerves coming off from the nuclei on thein way through 
the medulla. Besides the grouping of the muscles affected, the condition 
of the nutritiofi of the muscles and their behaviour to electrical testing 
and to reflex irritation are very important. 

The acute and sudden bulbar lesions which involve the nuclei, and 
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the irhieh. come ))ff from them, differ in their symptoms from 

aboye the nuclei in the distribution to the muscles, and in Ciiuaine 
of, the muscles in addition to paralysis of their movements. It 
is ^ifficult^ make this out with regard to the soft palate and laryngeal 
mdBclea J but with the topgue, owing to the facility with which ^the 
tohgue can be felt and^ seen, it is fairly easy to tell whether the mucous 
membrane is thrown into foMs owing to the wasting of the muscular 
tissu^. The muscles would ^so lose their reaction to faradisation, and 
would give the slow deliberate action to the constant cuiTcnt, reacting to 
the positive closure sooner than the negative — so that ACC is gi*eater 
than K.CC. The electric reactions of the tongue and the levator palati 
can readily be ascertained. 

The reflex response of the soft palate to irritjition of the fauces is 
tilso lost or very much diminished when the lesion is in the accessory 
nucleus or the nerve coming fi‘om it, so that if one nucleus is affected 
the palate is drawn up reflexly towards the non-[)aralysed side only, and 
not raised at all if both nuclei are involved. 

The wasting of the muscles and the loss of reflex action are due either to 
the cutting off of the muscles from their trophic centre in the nuclei, or to 
destruction of this centre ; it is often difticult therefore, if not impossible, 
to discriminate between the lesion of the nucleus and of the nerve coming 
from it. In the case of the hypoglossal nerve, however, owing to the 
proximity of the nerve to the pyramidal tract, there is more probability 
of some paralysis of the opposite limbs than if the lesion be in the nucleus ; 
while the orbicularis oris is liable to be paralysed when the nucleus is 
affected, and not the nerve only. 

The distribution of the muscles affected is* that pertaining to the 
particular nucleus or nerve involved ; but the muscles supplied by a 
bulbar nucleus do not always correspond to those by its nerve, as the latter 
may receive fibrcs«from other nuclei before it leaves the medulla. 

If there be no wasting of the muscles, and no electrical changes, and 
if reflex action be preserved, the lesion must be above the nuclei ; but it 
is often very difficult to tell whether the lesion be in the bulb just above 
the nuclei, or higher up in the motor path. The mode of grouping of 
the muscles affected b^ supra-nuclear lesions is different from that of 
nuclear lesions, for as the cortex cerebri knows nothing of individual 
muscles, but is concerned with movements only (Hughlings Jackson), the 
paralysis which occurs from lesions of the cortex or pyramidal tracts of 
both sides will be that of complete co-ordinated movements; for instance, 
in lesions of both pyramidal tracts one would expect that all the muscles 
entering into the complex movement of the first stage of swallowing 
would be paralysed, whereas in a nuclear lesion it would be possible for 
some of the muscles to t>e paralysed and not others, the paralysis in one 
case having a physiological grouping, in the other an anatomical. 

Of the difference of the grouping of the muscles affected in double 
cortical or pyramidal lesions, and in a single lesion involving the 
pyramidal fibres as they are decussating at the middle line to reach their 
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nudei, it is difficult to speak dcjSxiitelj^ and tb^reticdlj^he grouping oi 
tlie latter should be physiological ; but in the ciuKe mention^ 

only some of j^he muscles of sii^^owing were affected ; and thisVwas also 
found in a case published by V: iLeyden. With r^ard to double lesions, 
complete paralysis of the movements of mastication and of swdlowibg, 
of the vocal cords and of the tongue, cannot follows lesion of the cortex 
or the motor tract, unless it be bilateral, f^r in the above movements the 
muscles of both sides are represented in each hemisphere : thus if one^Ani- 
sphere is paralysed, the opposite hemisphere can carry on the work, but if 
both are affected, all voluntary movements are lost and reflex action only is 
retained. Hence in these cases there is a history of two or more attacks^. 

Cases of double hemiplegia producing these pseudo-bulbar symptoms 
have been described by Lepinc, Jolly, Eisenlohr, Kirchhoff, Koss, Barlow ; 
one of the most important being one by Barlow in which there wa» 
found on necropsy softening of the 2nd and 3rd frontal and ascending 
frontal convulsions of both sides, producing in the fiist attack right 
hemiplegia, followed in four months by a second attack of left hemiplegia, 
with symptoms of inability to show the teeth, to protrude the tongue or 
to talk, though he could understand signs ; swallowing was difficult, and 
there was weakness of the limbs. Recently I have had a case in a 
woman in whom the two attacks were separated by an interval of four 
months : in the flrst attack the speech became thick, with weakness of 
the left side; in the second attack she lost all power of speaking and 
even of phonation, was unable to swallow, and the right arm was weak ; 
two years after the first attack there was still complete paralysis of the 
soft palate on both sides to voluntaiy efforts, with preservation of reflex 
action and electric reactions. In this case the lesions wore probably 
thrombotic and affected the anterior limb of the internal capsule of one 
side and, later, that of the opposite side. 

Other cases have been described in which vascular lesions have been 
discovered in the internal capsule and lenticular nucleus of both sides ; 
as in one described by Dr. Newton Pitt, in which the paralysis of the 
face and tongue, and of swallowing, was very complete. 

In another case, published by Drs. Hughlir^s Jackson and Taylor, 
the patient had two attacks of hemiplegia affecting opposite sides, 
several years elapsing between the two attacks. The onset in the first 
attack was sudden, and articulation was lost for a week ; in the second the 
left side was affected with a sudden onset, the patient could not protrude* 
the tongue, and swallowing and speech were very difficult. The whole 
left side of the face was weak, the soft palate was completely paralysed, 
and the limbs of both sides were weak. Both pyramidal tracts were 
found degenerated and sclerosed. 

The mode of onset in all these cases by two attacks, affecting first one 
side and then the other, and the affection of the Kmbs are symptoms of 
lesions seated in both motor paths rather than of a single lesion occurring 
at the point of decussation of the fibres from the motor paths just above 
the nuclei. 
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• inflammatory bulbar paralysis.— Thia second form, also 

4 pdud^ under the term “ acu^” has a rapid onset, but takes some hours 
or a few days to devebp itself. The nature of the lesiomis the same as 
tlmt of acute pohomyditis (infantile paralysis). 

. condition is not at all common, and the changes depend on an 

inflammation involvmg the nuclei of the bulb. 

£^pfewM.— In one case, dsacribed by Etter, the attack began, in a boy 
ag^fifteen, with general malaise, headache and vomiting, pyrexia and diffi- 
culty in swallowing ; in the course of a week came on paralysis of both sides 
of the {^iCe, the soft palate, the tongue on both sides, but especially the left, 
.and the left 6th nerve. After death from pneumonia, acute myelitis 
was found on beth sides of the medulla in patches involving the left 6th 
nucleus, the left facial nerve within the medulla, the left hypoglossal 
Nucleus, the right facial nucleus, the right hypoglossal fibres, the acces- 
sory nucleus of both sides, and below them the spinal cord as far down as 
the 4th cervical nerve. 


The changes found are similar to those of acute poliomyelitis, and 
consist of dilated vessels with exudation of leucocytes, and destruction of 
the cells of the cranial nuclei ; or, in less severe cases, the nerve-cells lose 
their processes and shrink. 

Another case, described by W. Pasteur, occurred in a boy 2.V years 
old with a rapid onset of fever, diarrhcea, and sickness ; the right facial 
muscles were completely paralysed with wasting, and there was difficulty 
of swallowing and paralysis with wasting of the right side of the tongue. 

Vandervelde has published a case of an acute inflammatory attack 
with fever and headache, causing paralysis of th(^ middle and lower part 
of the face, difficulty of swallowing, noises in the ears, and an inclination 
to fall to the right ; at the autopsy were found leucocytes round the 
vessels and swollen axis-cylinders on both sides of the medulla. 

Prognosis . — ACute bulbar paralyses are more favourable than the 
chronic forms, provided that the patient do not succumb at the time of 
the attack ; or, in other words, if the attack be so slight that the patient 
do not lose consciousness, he will probably recover entirely, as in the 
case referred to on p^ge 222 ; this is especially the case in people 
below fifty who have had syphilis. On the other hand, thrombosis, 
whether due to syphilitic or atheromatous arteries or to emboli, is very 
apt to recur, and a patient may have a succession of cerebral attacks, in 
one of which he may succumb. This is seen in pseudo-bulbar cases as 
well as in those of true bulbar origin. 

If after an acute attack there be difficulty of swallowing and breathing, 
the prognosis is not so good ; but probably these will diminish, and, if the 
patient get over the first week after his attack, his further improvement 
will depend on whether the lesion is above the nucleus, in the nucleus, or 
below it : the least favourable condition for future recovery is a lesion of 
the nucleus, ft is better when the lesion is in the nerve within the medulla 
coming from the nucleus, and it is most favourable when the lesion affects 
the motor tract. 

VOL. VII 


Q 



SYSTEM OF MEDICINE 


226 

The treatment of acute bulbar attacks is different in the tm) varieties 
of sudden and of rapid onset. In the sudden form the cause of the vasculail 
obstruction micst be ascertained, and, in the absence of cardiac disease, 
Bright’s disease, or atheromatous arteries, the treatment should be anjbi- 
syphilitic, namely, inunction of mercurial oihtment, followed by large 
doses of potassium iodide. Or if any one of the othef diseases be present, 
the treatment will be modified accordingly.-' 

' In the acute infiammatory form the treatment should be that of ^fite 
poliomyelitis. 

The great difficulty in most of these cases is the feeding ; if there be 
any difficulty in swallowing, there should be no hesitation in feeding the 
patient by a soft tube passed through the nose. 

Later, in nuclear and infra-nuclear cases, if the muscles are wasted, 
they should be treated by the constant current, and internally by quinine, 
iron and strychnia. 

Chronic bulbar paralysis, chronic nuclear paralysis. — This affec- 
tion, which occurs much more frequently than the acute forms, is also 
called “ Glosso-labio-laryngeal paralysis.” 

The disease was first described by Diim^nil in 1&59, and more fully 
by Duchenne in 1860 ; but before these a case had been seen and described 
by Trousseau in 1841, though apparently it was not published. In these 
cases atrophy of the spinal accessory and hypoglossal nerves was found, 
and it was remarked that the atrophy was identical with that found by 
Cruveilhier in progressive muscular atrophy. 

Dum^nil evidently considered that his case, in which there was 
atrophy of the hypoglossal nerves, was a variety of progressive muscular 
•atrophy, whereas Duchenne looked on the cases as quite different, for he 
says that in glosso-labio-laryngeal paralysis there is paralysis without 
atrophy, while progressive muscular atrophy is a lesion of muscular 
nutrition without paralysis ; but as he describes the tiongue in his cases 
as having very little motion and its surface as being a little wrinkled, 
there probably was atrophy of the tongue. 

Causes . — The age at which the disease begins is usually between thirty 
and sixty, though a few rare cases have been observed much younger ; for 
instance at eight years by Remak, and at twelve by Hoffmann (13). 

Males are rather more affected than females. 

In the family history some other form of nervous diseases is occasionally 
present, and, rarely, several members of one family have been affected. 

. Previous illnesses do not appear to cause the disease, nor does syphilis 
seem to enter into the causation. 

Exposure to wet and cold and to severe mental and physical strain have 
appeared to be proximate causes in some cases, but for the most part the 
causes remain unknown. 

Syraptimis.xr-GhTomQ bulbar paralysis may exMt by itself, but it is 
particularly associated with two diseases affecting other part^'of the body. 
One of these is progressive muscular atrophy, and there is no doubt that 
chronic bulbar paralysis is the representative of this disease in the 
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medulla — in fact, that they are one and the same disease occupying 
^palogous parts of the nervous system; it is not strange, therefore, that the 
two forms should exjst together. The other disease m amyotrophic 
lateral sclerosis, where the weakness of the muscles supplied by-^the 
me*dulla follows the symptoms of lateral sclerosis, and the weakness is iu 
some cases followed by atrophy. 

In chronic bulbar paralysie the symptoms are bilateral and come on, 
as Misrule, gradually, with slight difficulty in speaking ; but in one ciise I 
saw the difficulty was first noticed when the patient tried to sing, and 
after thyat the speech gradually became indistinct ; it was probable that 
in this case the defect was not sufficient to affect the speech, but that 
the greater effort in singing brought it into prominence. 

The tongue is usually the first organ to bo attacked, and it shows 
ftself in the difficulty of pronouncing certain consonants which are pro- 
duced by the action of the tongue as it is approximated either to the teeth 

dental consonants — or to the soft palate — guttural consonants. In the 

foi-mer case /, d, and th are difficult to pronounce and are firat affecte<l, 


and subsequently the consonants <7, and cli. 

Along with the difficulty of speaking, general weakness of both sides 
of the tongue is observed, with wasting of its muscular tissue. At first 
the tongue looks flatter and not quite so plump as natural, the move- 
ments become slower, and there is difficulty in protruding the tongue to 
the full extent beyond the teeth, and also in putting the tip into cither 
cheek, or in elevating it. Early in the disease fibrillar contractions are 
observed in the form of fine linear quiverings taking place along the 
tongue in a longitudinal direction under the mucojis membrane. 

After the tongue the orbicularis oris is next involved, and it is noticed 
that the patient is unable to purse up the mouth, and loses the ^wor of 
whistling (in trying this test the anterior nares should first be closed, as 
the soft palate is often unable to close the posterior nares), or of blowing 
out a candle. In the early stages the strength of the orbicularis ons may 
be tested by inserting the forefinger and thumb between the lips, and by 
trying to separate the finger and thumb against the lips ’ in a 

hSthy person this is n»t easy. At the ^me time the » sUU 

further affected, and especially the explosive labial sounds^ h, althoug^lm 
aspirate labial sound / and the resonant laliia m can still be “ 

in theaft two nnundo the lips are not required to be tightly closed. As 
Ike perelyeii progreeeee the tpaimverse length ot the lips is incrensotl, nnd 

‘‘‘Z°lSit'eftS“Cmll2 i««ng the tyges-tiei »,d the 
ei.™« jme .pp«jip “ 

3 ^aJSed with the tnn..v«s., line of ‘t” !»*"• “ 

enrieus ^5[*J^“jthSeS grimily ensi^ the effect 

M t gpy charscteristicaUy ; and it is impor^t 

t ?^^Sls L eleeatien ef beth sides .ttl pted»ie 
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much more effect on the voice and on the power of closing the posterior 
nares than an almost complete paralysis of one-half only. In a paralysis 
of both sides a>f the palate, which is sufficient t^ prevent the patient 
from closing the posterior nares, the speech is nasal, the . difficulty of 
pronouncing the gutturals A;, g by pressing tke tongue against the soft 
palate is increased ; also, as some of the air passes through the nose, the 
proper amount of pressure to separate the lips is not obtained, so that p 
and h become v or f and m, • • 

On trying to inflate the cheeks — taking care that the lips are closed 
voluntarily or by the finger and thumb — ^a snorting noise is h^rd as 
the air passes through the posterior nares ; or, if the anterior nares bet 
closed by the finger and thumb and the cheeks inflated, ^hen, on letting 
open the anterior nares, the air rushes through and the cheeks collapse. 

On phonation, and on a deep inspiration, the soft palate on both sideif 
is very slightly elevated; but the mere hanging of the uvula to one side, or 
the difference of the height of the two palatine arches, is not of much 
value, and paralysis of the soft palate can only be said definitely to occur 
when there is deficient movement on phonation or respiration. 

The vocal cords are also liable to be paralysed after the above parts 
have been involved ; and the palsy consists in a difficulty in approximating 
the cords in phonation and in coughing, so that the voice is low pitched 
and monotonous, and a proper cough cannot be executed. 

In some cases the muscles of mastication — the masseters, temporals, 
and pterygoids — become involved, and then the patient has difficulty in 
making the teeth meet, and in masticating the food ; and the mouth 
remains open. , 

The paralysis and the wasting of the muscles progresses till the patient 
reaches a most deplorable condition. The features present the character- 
istic melancholy appearance, the mouth cannot be closed, the lower lip is 
everted, the tongue lies shrivelled up without any po’wer to move it off 
the floor of the mouth, the soft palate hangs motionless, or flaps to and fro 
with respiration. The speech is a slow monotonous mumbling or is lost 
altogether, the power of phonating a few vowels being all that remains. 
Mastication is almost impossible, owing in part .4)0 the feebleness of the 
muscles, and in part to the inability of the tongue to keep the food 
between the teeth. 

The act of swallowing is attended by the greatest difficulty and 
danger. Owing to the paralysis of the tongue the food cannot be pushed 
backwards by the pressure of this organ from before backwards against the 
hard palate, but the head has to be thrown backwards to allow the food 
or liquid to fall backwards by its weight ; fluids w'hen they reaeh the back 
of the mouth, as the posterior nares are not shut off by the soft palate, 
readily pass into the nasal cavity and regurgitate through the anterior 
nares. Aga\n, as the larynx is not drawn up ucider the tongue, and as 
the epiglottic muscles and the constrictors of the pharynk are palsied, 
fluids very easily pass into the glottis instead of into the oesophagus, and 
frequently produce choking, while the power of expulsion is scarcely 
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assisted by the feeble power of coughing possessed by the patient. Later 
jn the dise^ the vagus nucleus is sometimes invaded, giving rise to rapid 
cardiac action and to attacks of dyspnoea. 

Owing to the difficulty of swallowing, the saliva accumulates ii^ an 
eAraorfinary amount; and, owing to the drooping of the lower lip, 
the saliva is constontly dripping from the mouth, and the patient saturates 
many handkerchiefs in the d^ ; on opening the mouth the saliva, which 
is^teen thick and viscid, hangs in festoons about the fauces, while every 
now and again the patient throws back his head in the endeavour to get 
rid of t^e excess of saliva by swallowing. 

The wasting of the muscles is very marked and does not succeed the 
loss of power, as in acute nuclear lesions, but goes on step by step with 
the weakness; it is very gradual and involves fibril after fibril in the 
tongue. The atrophy of the intrinsic muscles of the tongue can be felt 
with the finger and thumb, while the mucous membrane is thrown into folds 
and looks like a half-filled bag. The lips are sometimes not noticeably 
diminished in size, in others they arc decidedly thinner than normal. 
Wasting of the levator palati and of the vocal cord muscles cannot 
actually be seen, but their loss of action can be readily ascertained. 

The fibrillar contractions are similar to those seen in progressive 
muscular atrophy ; they are best seen in the muscles which are actually 
wasting, and especially in the tongue, where they give that organ the 
appearance of a bag half full of worms. The individual fibrils contract one 
at a time and in succession; movements which are probably due to irritation 
of the hyperexcitable degenerating iiervo-ccll in the nucleus supplying the 
individual fibril. ^ 

With regal'd to the electrical reactions, the affected muscles react .to 
the faradic current as long as there are any muscle-fibres left, which have 
not degenerated so far as to fail to respond to the current ; })ut as these 
fibres diminish in fiumbers as the disease progresses, so the force of the 
resultant contraction becomes less and less. But these degenerated 
muscle-fibres which will not react to the faradic current will give the 


reaction of degeneration with the galvanic constant current ; thus we 
have the muscle givii^ a slow deliberate contraction with a weaker 
galvanic current than natural, and responding, on making the current, 
more readily to the positive than the negative pole. We have, therefore, 
the following conditions : — ^in the earliest stages the muscles i*eact to both 
currents, though not so strongly as normally ; later, when about half the 
fibres have degenerated, the faradic reaction is about half as strong as it 
should be, while to a fairly strong constant current the quick normal 
response of the undegeneiate muscle-fibres to the negative closure is 
followed by a slow deliberate contraction of the degenerate muscles ; if 
the minimal current only is tried the slow reaction of the depnerate 
muscles will be obtained, and probably with the positive ratjier than with 
the negative^le. Finally, when all the fibres have wasted there is no 

reaction to either current. ^ , 

Reflex action of the larynx and pharynx is almost invariably 
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diminiahed apd after a time abolielied; so that on touching the sof 
palate it is either only slightly elevated or not all, while by tickling tl}< 
faudes there isk great difficulty in producing the reflex actions of retchini 
and vomiting. 

Sensibility is not at all affected, and all forms of sensation are pre 
served, so that the loss of reflex action is caused on the motor side and 
not on the sensory side of the reflex arc. o 

The deep or tendon reflexes in simple uncomplicated bulbar pan .1} sis 
are not increased, nor are they altered when the disease is associated 
with progressive muscular atrophy. On the other hand, when thfi bulbar 
symptoms form part of the disease called amyotrophic lateral sclerosis, 
the muscles which close the lower jaw have their so-called tendon reflexes 
increased in harmony with those of the upper and lower limbs. It is in 
these cases that the “ jaw-jerk ” is obtained, and in marked cases ** lowei^- 
jaw clonus ” — a condition which, I believe, I was the first to observe in 
1881 and to publish (in Brain) in 1886 : on placing the finger on the 
lower teeth and striking it, the lower jaw passes into a clonus similar to 
ankle clonus. 

Though the mental condition of these cases is not affected, the 
patients are often very emotional, laughing and crying at the same time ; 
and it is extraordinary, considering the perilous and miserable state that 
they are in, how very good-tempered they are. 

The course of the disease progresses from bad to worse, and although 
in some cases the symptoms may be in abeyance for some months, they 
increase again and bring the patient to the last stage of the disease. 

During the disease, the patient is very liable to contract bronchitis or 
pneumonia, sometimes from particles of food or fluid which may have got 
into the lungs ; and then, owing to the feeble condition of the respira- 
tory muscles, the patient is unable to clear the lungs of mucus, and he 
succumbs. In his inability to take food the patient*- undergoes general 
wasting and weakness, which may end his days. 

The disease is prone to extend to the vagus nucleus also and so to para- 
lyse the respiratory movements. Lastly, food may become impacted in 
the glottis, and, before help can be obtained, t^e patient is suffocated. 
The course of the disease is seldom over two years. 

Although the above account is the classical description of the disease, 
anomalous cases have been described by Guinon and Parmentier, and 
other cases by Posenthal, Sachs, Bristowe, Seeligmiiller, and Eichhorst, 
where progressive muscular atrophy of the limbs was associated with 
ophthalmoplegia externa as well as with the usual bulbar symptoms. 
There seems no reason why the ocular nuclei should not be more 
frequently associated with progressive muscular atrophy, yet as a matter 
of experience the combination is very rare. 

Two cas^, having much importance in the question of age and 
heredity, have been published by Londe in two brothers, bne of whom 
was paralysed in the facial muscles of both sides, with fibrillar contraC" 
tions ; there was left ptosis, atrophy and fibrillar twitchings of the tongue, 



BULBAR PALSIES 


231 


salivation, bilateral alJluctor paralysis of the vocal cords, difiicnlty in 
swallowing, and weakness of some of the neck muscles. The other case, 
‘in a younger brother of the above, showed definite paresig of frontalis and 
orbicularis oculi of tfce facial muscles, followed by commencing weakness 
of the lower face muscle%. Londe considered that the above cases* were* 
examples of a true family progressive bulbar paralysis occurring in 
childhood, the chief characteristics being that the upper facial muscles 
wesp attacked, and, especially, that the disease began in those muscles. 

It cannot be certainly stated that these cases were due to a lesion 
of the medulla, as no autopsy was recorded. 

P&lhology . — The disease is essentially a slow degeneration of the cells 
of the motor nuclei of the bulb. The changes which cause the muscular 
wasting are found in the nuclei of the hypoglossal nerve of both sides, the 


vagus, and its accessory nucleus. 

The first accounts of definite post-mortem changes were published by 
Charcot and JofFroy, who found chiefly atrophy of the cells in the 
hypoglossal nucleus, while the combined nuclei of the glosso-pharyngeal, 
vagus, and its accessory nerve were but slightly affected. 

It should be mentioned that, according to Drs. Tooth and Turner, 
no lesion in the 9th, 10th, and 11th nuclei could be found in a case 
of bulbar paralysis examined by them, though the hypoglossal nucleus 
was much aflected, and there was paralysis of the soft palate and vocal cords. 
According to these authors, only certain of the motor cranial nerves weio 
affected ; beginning from above, the motor nucleus of the 5th and the 
nucleus of the 7th (facial) had their cells atrophied and granular at the 
highest part of the nucleus, but lower down the cells were more normal. 
The ascending loop of the 7th nerve, whidh lies dorsally 
posterior longitudinal bundle, was completely degenerated, the nerve-fibres 
being absent. The issuing 7th nerve-trunk was not, howevei^ com- 
pletely atrophied, but contained many healthy nerve-fibres ; ^ 

that some of the fibres proceeded from healthy nuclei. The 9th, 10th, 
and nth nuclei were healthy ; but in the 12th nucleus the cells were 
much atrophied, and also the fine network of fibres in the nucleus. 
The small-celled nucleus of the hypoglossal (Koller) escaped. 

The cells of the nuclei gradually waste and lose their processes, an 
are at length represented by small angular bodies. The 
degeneration of the cells, in the form of ^anule corpuscles, » 

and in some cases interstitial changes in the connective tissue with 
enlarcement of the blood-vessels have been observed. 

In uncomplicated cases, and in those associated 
muscular atrophy, there are no changes in the pyramidal tmete, it is 
otdy in cases of Amyotrophic lateral sclerosis that sclerosis of the pyra 

hypoglcs.) nucle|.. 

then the accessory to the vagus, the vagus, and less ^ the^facial 

JEIyngerf nJL, the motor nodem of the 5th nerve, end the facid 

nucleus itself. 


232 


SYSTEM OF MSD/C/ME 

A 

The nerve-trunks which supply the affected n^uscles are gray in colour 
and diminished in size ; and in some nerves like the hypoglossal very few 
healthy fibres be found, while the interstitial connective tissue i^ 
increased. * 

Ihe muscles themselves have their fibres much atrophied. In soifte 
cases the individual fibres arc smaller, or show signs of granular or fatty 
degeneration. The changes are precisely the same as those found in 
progressive muscular atrophy. 

The relation of the grouping of the affected muscles to the nuclei 
involved is of great importance. It has been noticed for some time that 
in these cases the facial muscles do not waste as a whole ; but that, whereas 
the orbicularis oris was associated with wasting of the tongiie and paralysis ' 
of the palate and laryngeal muscles, the middle face muscles, the elevators 
of the angle of the mouth were much less frequently affected, and the* 
orbicularis oculi and frontalis practically never ; so that there must be 
some association between the tongue muscles, the orbicularis oris, the 
soft palate, and the laryngeal muscles. In the remarks on the anatomy 
and physiology in Dr. Turner’s article, attention has been called to the 
arrangement which limits the function of the facial nucleus to so few of 
the muscles of the face — only the elevators and depressors of the angle of 
the mouth ; and with this observation must be taken a case, observed by Sir 
William Gowers, of poliomyelitis due to nuclear paralysis, where the or- 
bicularis oris escaj^d entirely, though the rest of the face was absolutely 
paralysed, as showing that the orbicularis oris is probably not supplied by 
the facial nucleus. There seems no reason to doubt that the reason of the 
tongue and orbicularis oris being affected together is that both are supplied 
by the hypoglossal nucleiis, while the close association of the soft palate and 
the vocal cords would be duo either to the implication of the accessory 
nucleus, which is close to the hypoglossal, or to the motor supply of 
muscles of these parts from the hypoglossal nucleus itself through the 
accessory nerve, as suggested by Tooth and Turner. 

We have no means of ascertaining the cause of the degeneration of 
the nerve-cells, and it is quite possible that the changes may be due to 
toxic influences. 

Prognosis . — This is always very bad. The duration of the disease is 
seldom more than two years, and usually ends the life of the patient. 
The prognosis is especially unfavourable in those cases which are associated 
with progressive spinal muscular atrophy. 

Treatment . — It seems impossible to arrest the disease, but it is well 
to try to do so if only for a time, and meanwhile to make the existence 
of the patient as comfortable as possible. 

Patients should be Avarmly clad, and be careful to avoid the risks of 
bronchitis or pneumonia. 

Feeding is always a difficulty, especially in .the later stages, but 
it is very iihportant to keep up the strength of the patient by a 
sufficient quantity of food. Semi-solid pultaceous foods are swallowed 
better than liquids or solids. Meat and fish should be pounded, passed 
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a Bieve, and ma^ up into a thick consiatcncy with sonpa. ^Veat 
jellies can also be managed. All hard substances, such as the cnist 
o? bread, should be carefully avoided. When swallowing is impos- 
sible, artificial feeding by a funnel and a soft tube passed through the 
mOfith or nose must be u^ed. While they are able to swallow, tljesc 
patients should never be left alone while eating, as the sudden im{)ac 
tion of food in the glottis may cause death before an alarm can be given. 

•\^ith regard to internal trea\ment, quinine, arsenic, iron, and strychnine 
should be given. ^ The last may advantageously be given in the fonu of 
hypodermic injection, as recommended by Sir William Gowers who has 
seen improvement take place under it, of gr. nitrate of strych- 

nine with gr. ^^^to o* morphine. 

Electrical treatment has frequently been applied, but I cannot say 
that I have seen much good from it ; if it be employed, the constiint 
current should be used, not the faradie, and the negative pole should be 
applied direct to the muscles affected, the positive pole being over the back 
of the neck. Galvanisation of the sympathetic has also been employed. 

Of the other forms of chronic disease affecting the nuclei of the 
bulb, tumours may be mentioned. These very rarely aftcct the nuclei 
of the 9th, 10th, 11th, and 12th nerves ; but tumours such as gliomata or 
tuberculous deposits may occur on one side within the medulla at its junc- 
tion with the pons, and cause complete paralysis of the facial nerve on that 
side, conjugate deviation of the eyes to the opposite side, and iwiralysis 
of the opposite arm and leg. These symptoms are produced when the 6tU 
nucleus, the 7th nerve, and the pyramidal tract of one side are nivolyed. 

Infra - nuclear paralysis. — The symptoms of these lesions ditter 
according as the position of the lesion is withia the medulla itself, or 
outside the medulla pressing on this structure, or implicating its neives 
before they emerge from the cranial cavity. The ""‘i J’hnll.iir 

be carefully distinguished from those produced If®?®"® ^ . 

nerves after they have left the cranial cavity, which haixlly come uiidti 

the title of bulbar paralysis. , 

The infra-nvdear lesums wUhin the medulla must of necessity y 

a„i»d in nmge, » they ink. efel on tho bnltor 
uassaee between their huclei at the posterior pirt of the me«lulla a ft 
C^iinron. .h. of the mednIU. The »i«le f"™ 

been rofoned to (p. 226), and the moet likely teion 
caused by thrombosis of one of the vessels entering the medulla fion 
the vertebral artery, and the symptoms would 

tongue muscles of one side, or of the soft palate and vocal co d of one side 
Slora of power and perhaps an«sthesia of tho opposite limbs and 
the “f3y*^th escape of%he face, while the 

mastoid miLles supplied by the spinal accessory' would not e aftect^^^^^ 

Tii« hoM nf the tonsue and the soft palate would waste, aii(l gi 
but the condition is very rare. 
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The extrorfoedMary lesims are more comn/on and deWte than^ the 
intra^meduUary. 

The symptoms may be due to a tumour pressing on the nerves af!id 
on the m^ulla, or to meningitis, which may be simple or sjrphilitic. Of 
these, syphilitic gumma and syphilitic chrogic meningitis are the most 
common causes. « 

In syphilitic meningitis the membranes are very much thickened and 
compress the nerves passing through thSm, a condition which i^jr be 
associated with a gumma in the neighbourhood or be independent of it. 

The symptoms consist in a gi^ual paralysis of one - half of the 
tongue, one-half of the soft palate, and one vocal cord, all on the same 
side. This combination was first pointed out by Dr. I^ghlings Jackson 
(14) in 1864, in cases of lesion outside the medulla, and it is due to 
the implication of the accessory to the vagus and the hypoglossal nerves. 
In some cases the spinal accessory is also affected, whereby the stemo- 
mastoid and trapezius of the same are paralysed ; and also, although I 
have not yet had the opportunity of observing a case, I anticipate from 
the experiments which I made with Mr. Horsley (2) that the depres- 
sors of the hyoid bone, which are supplied by the 1st and 2nd cervical 
roots, and not by the hypoglossal nerve, would be paralysed on the same 
side. These two last symptoms are of very great importance, as paralysis 
of the tongue, soft palate, and vocal cord on one side might be caused by 
an intra-medullary lesion affecting the h3^glossal nerve and the accessory 
to the vagus ; but such a lesion, unless it extended down the interior of 
the medulla and cervical cord, would not cause paralysis of the de- 
pressors of the hyoid and of the trapezius and sterno-mastoid, and if 
it were so extensive, « it would probably cause paralysis of all four 
limbs, by involving the decussation of the pyramids. 

The affected muscles waste, and, being cut off from their trophic 
centres, the bulbar nuclei, give the electrical reaction ©f degeneration. 

The symptoms do not cause the difficulty of the other forms of bulbar 
paralyses, as they are unilateral and the patient is able to speak, swallow, 
and cough by means of the opposite unaffected side. 

The progmsu of the infra-nuclear paralyses varies very much according 
to their cause and their situation within or without the medulla. Intra- 
medullary lesions are more serious than extra-medullary, but tumours 
otherwise than syphilitic must soon be fatal. The least dangerous condi- 
tion would be syphilitic chronic meningitis and gummata, which are 
often amenable to treatment, though by no means invariably! 

Treatment consists in antjsyphilitic remedies, even in the absence of 
any history of syphilis ; and for children in cod-liver oil and syrup of iodide 
of iron, on the chance of the growth being tuberculous. 

If an extra-medullary tumour could be diagnosed with any certainty, 
it might be possible to reach it through the posterior fossa of the skull 
and to remove it surgically, though I am not aware that sueh an attempt 
has yet been made. 

Extra-cranial causes. — Although they are not included under the 
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name “ bulbar paralyses, we must remember that lesions of the lower 
cranial nerves outside the cranium give rise to symptoms which are 
often very difficult to diagnose from those of intra-cranial bulbar lesions. 
These lesions may he enumerated as cmies of the cei^vical ih'tebm, cellubfisi 
ofHhe necky tumours^ and mv}tiple neuritis. 

As an example of an extra-cranial tumour, I recently had a case of 
complete paralysis of both sides of the soft palate in which reflex action 
smdrfaradic excitability were lost, but the galvanic reaction of degenera- 
tion was present. The patient had no paralysis of the tongue or of the 
vocal cords, but the whole of the right 5th nerve, motor and sensory, 
was involved, with complete loss of taste for that side of the tongue. At 
the autopsy a sarcomatous tumour was found on each side at the back of 
the pharynx, hut not extending across the middle line *, and it had also 
•spread backwards into the cranial cavity through the foramen lacerum 
medium on the right side, and attacked the 5th nerve near its root. 
The paralysis of the soft palate was considered during life to be due to 
inclusion of the pharyngeal plexus in the growth, while the freedom of 
the tongue and vocal cords was against the disease being intra-cranial, so 

far as the bulb was concerned. , j t u 

Neuritis may affect single nerves like the hypoglossal, and I have seen 

one case of hemiatrophy of the tongue in diabetes. 

Very rarely cases of multiple neuritis occur in this region ; I have 
recently^ had a^e in a young girl, who suffered from “v®re ^ins in the 
arms and legs followed by anaesthesia, loss of power, and wasting in t 
Zcles of the hands and Lt and loss of faradic excitabihty 
with those symptoms were complete loss of power in Jj*® 

face including the frontalis and orbicularis oculi,* weakness of the levator 

in aDoroximatina the vocal cords, and paralysis of the diaphra^^ 
'Zi due probably b, .ypbili. .»d bo.b 

tinct speech, difficulty in imughing, ^ hours. Micro- 

\ case .ras also swaflowing, in which 

di-v. J i. d.. madulla 1 .« .bare ™ no loud 
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wasting, aiid there was increase of the deep reflexes, the case would seem 
to resemble the form of amyotrophic lateral sclerosis where the nuclei are 
not affected ; but no mention was made in the microscopical report Sf 
sclerosis of the lateral columns or pyramidal tracts.* 

•Another case has been described by Oppenheim in which all the 
symptoms of chronic bulbar paralysis occurred ; yet nothing was dis- 
covered, although the nuclei of the bulbar nerves, their roots, and also the 
peripheral nerves were carefully examined. r • 

Four cases have been published by Dr. Pineles of bulbar para- 
lysis in which there was paresis of the eye muscles, difficulty of swallow- 
ing and of articulation, with weakness of the limbs and a 'marked 
feeling of lassitude ; death occurred suddenly, and no ch^vnges were found 
in the medulla. 

Another similar case has occurred in which Meyer, in Marchi-stained pre* 
parations, found degeneration of the intra-medullary spinal roots ; so that 
it is possible that in these cases there is some latent pathological change. 

Another class of cases of bulbar paralysis without anatomical 
changes are those described by Striimpell, which he calls asthenic. 
Here the patients are young people — one a girl aged twenty — who readily 
feel tired, and have slight pains about them, then ptosis, difficulty in 
speaking, swallowing, and biting ; later the muscles of the neck, back, and 
limbs are attacked, and lastly the respiratory muscles. The sphincter ani 
and sphincter vesicae are not affected. There is no atrophy, the knee- 
jerks are slightly diminished, but there is no change in the electrical 
reactions. Kemissions usually occur, but in the above case the patient 
died suddenly, after several attacks of dyspnoea, ten months after the 
onset. At the autopsy nothing pathological was found macroscopically 
or microscopically, and it is possible that the condition may be due to 
some organic poison. 

The general diagnosis of bulbar paralyses is one of the greatest 
importance, and often also one of great difficulty. 

The first point is to discriminate between the supra-nuclear lesions 
on the one hand and the nuclear with the infra-nuclear on the other. 

In the supra-nuclear lesions the muscles do not waste, except from 
disuse, there are no fibiillar contractions, the electrical reactions are 
normal, reflex actions are preserved, and in some cases the emotional 
movements of expression ; so that although the patient’s face may be 
absolutely motionless to volitional efforts and he cannot cough voluntarily, 
he can cough, smile, and yawn reflexly, while the reflex actions of the soft 
palate and pharynx are also preserved. 

Whether the emotional actions are preserved in lesions of the 
middle of the pons has not yet, I believe, been ascertained. 

On the other hand, in all nuclear and infra-nuclear lesions affecting 
the bulbar nerves, the muscles waste and give the relectrical reactions of 
degeneration, and they sometimes present fibrillar contractioias, while all 
reflex actions are either diminished or abolished altogether. 

In supra-nuclear paralyses the pseudo-bulbar paralyses, due to lesions 
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of the cortex or internal capsules, are characterised by a history of two 
attacks of hemiplegia involving the face, tongue, perhaps the limbs, first 
on one side aud then on the other, and the symptoms occur after the 
second attack ; whereAs in lesions just above the nuclei the symptoms 
may come on after one attack, and the limbs may not be affected. ^ 

In t\ie nuclear and infra-nuclear cases the first distinction is into 


acute and chronic cases. Taking the acute cases first, we have to separate 
tht%r.9 into those of sudden and those of rapid onset, the former being 
due to occlusion of a vessel or to a small hjemorrhage, while the latter, 
being due to an inflammatory condition of the nuclear cells, would be 
attended by fever and vomiting. 

The diagnosis of acute nuclear from acute infra-nuclciir lesions within 
the medulla would depend on the distnbution of the symptoms. In nuclear 
paralyses it would be very difficult (except in the inflammatory form) for 
one hypoglossal nucleus to be affected without the other, and, furthennorc, 
the orbicularis oris would probably be affected while the limbs would escape ; 
whereas a lesion of the hypoglossal nerve in its intra-medullary course 
would not affect the orbicularis oris, and probably would cause weakness 


or anaesthesia of the opposite limbs. . . , , , 4. 

The extra-medullary lesions are usually chronic with a gnidual onset, 
and are nearly always unilateral ; while the association of paralysis of t o 
atemc^mastoiitrupLms, and also of the depressors o the hyoid bone, on the 
same side as the paralysis of half the tongue, the soft palate, and one A oail 
coi-d would make the extra-medullary position of the lesion almost certain. 
The progressive bilateral character of chronic bulbar paralysis should 

prevent any difficulty in its diagnosis. e. Bekvoi:. 
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P.S , — With the cases related on p. 236, ^ may bring forward the 
folloMring instance of bulbar disease, the issue of which was a great shock 

to me and a jjainful lesson. Miss , aged 18, of good personal and 

family history, “ caught cold six months previously, followed by stiffness 
of the tongue and jaws”; this stiffness remained fora few weeks and 
then disappeared. She now moves her tongue and jaws, and indeed every 
muscle of the face, throat, and orbit, qujte normally. Palatal reflexes 
noimal. Jaw reflex not tested. But of late she has begun to talk oddly, 
‘‘as if with a potato in her mouth.” This gets worse as she proceeds, 
when her utterance becomes involved, and she stops. Phonation does not 
fail but articulation, as if there were an incoordination of the muscles 
of speech. I put her to read from a book ; she began w^ll, but soon the 
disorder set in, and she became unintelligible. Her friends told me she read 
much better when at home quietly, “not nearly so badly as before me.'' 
A few weeks ago a difficulty in swallowing came on, “ she choked over her 
meals, more when she was tired, that is, at the later meals of the day.” The 
account of it seemed quite like that of “ neurotic spasm of the cesophagus.” 
She is, however, a healthy, nice-looking girl, and I find no definite evidence 
of hysteria or other neurosis, or of palsy or atrophy. Visual field normal. 
I talked the case over with her own medical man ; we could find no other 
evidence of organic disease, except, by the way, that the forefinger of the 
left hand seemed weak and fumbling, and she said it was “ numb,” so 
that she had had to give up needlework. 

We made a provisional diagnosis of hysteria, yet with reserve, as the 
disorder of speech seemed a strange one. However, on some moral 
discipline and tonic medicine with valerian, she improved so much that 
our apprehensions were lulled to rest, and I did not see her again. We 
had talked of sending her to the Queen’s Square Hospital, but now she 
seemed in the way of recovery. One evening, three weeks after her call 
on me, her symptoms got worse again, especially the swallowing, and her 
mother, seeing this, warned her somewhat sharply to control herself. 

The next day the patient came into her mother’s bedroom about 
8.30 A.M. — to protest, as well she might, poor child, that she really could 
not help these eccentricities — when suddenly she fell to the groimd, was 
convulsed, turned blue, and died at her mother’s feet. She could scarcely 
have died by choking with food as this terrible event happened before her 
breakfast. To suggest a necropsy under such circumstances seemed to her 
medical man impossible, and a certificate of death in an epileptic fit was 
given. I was at a loss to comprehend how this patient could have pro- 
gressive structural disease of the medullary centres without producing 
palsy or wasting of the muscles concerned, but the case was probably one 
of those anomalous fatal instances in which the medulla has been found 
apparently free from static disease. In this opinion Dr. Beevor coincides, 
while pointing out that the usual mode of death is by dyspnoea. 


Ed. 
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THE EXPEMMENTAL PATHOLOGY OF THF: CmiBUAL 

CIRCULATION 

The cerebral pulsation.— As early as 1750, knowledge of the respira- 
tory nature of the oscillations of the brain volume was established by 
Schlichting. 

In the last thirty years the movements of the brain have Ijeen 
accurately recorded by Salath^, Francois Franck, Mosso, Elder, Hutchinson, 
and many others. Records have been taken from men with cranial 
defects, and from infants by way of the fontanelle.^ It has been 
asserted that the brain cannot pulsate in the closed cranium, on the 
^ound that the brain fills the rigid, unyielding box of the skull in which 
it lies enclosed. The inaccuracy of such a statememt can easily be shown 
by the following means:— After the skull of a dog has been trephined 
ftnd the dura opened, a piece of metal tubing, on the lower end of which 
a thin rubber meny}rano is tied, is screwed into the trepan hole. This 
membrane, after the introduction of the tube, lies in apposition with 
the brain. To the other end of the metal tube is fastened a piece of 
glass tubing of fine bore. This glass tube is filled with water contain- 
ing a bubble of air, to act as an index. In its turn it is attached, by 
a T-tube, to a pressure IJbttle and a mercury manometer. Now, in using 
this simple apparatus, the position of the air-bubble index is marked on 
the glass tube when the apparatus is held in the horizontal position, and 
the pressure is nil. The gauge is then screwed into the skull, and the 
air index, which at first is forced out, is brought back to its original posi- 
tion by raising the pressure bottle ; that is to say, the brain, which is 
slightly bulged outwards into the trephine hole, is forced into that flat- 
tened position which it naturally must assume against the closed cranial 
wall. The pressure of the cranial contents against the skull wall is 

* The tracinra ehow cai^ac and respirator}' oscillations. Tlie piiNe cime i- usually 
anacrotic ; that^U to say, a sinall wave marks the asceiidiiig limh of tfie curve. This 
anacrotic wave is probably produced by reflection of the primary ware from the wall of tlie 
cranium. 
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exactly balanced, and the skull becomes once more a closed cavity, and 
on this procedure the elevation of the manometer gives the normal intra- 
cranial tension. The air index will then exhibit cardiac and respirat!&iy 
undulations of intracranial pressure. 

The diastole and systole of the brain are made possible in two wayk : — 

1. By the ebb and flow of the cerebro- spinal fluid. The occipito- 
atlantal and other vertebral ligaments n^y extend in cerebral diastole, 
and allow the fluid to escape from the cranial cavity. The pulsation of 
the fluid can easily be observed by trephining the lamina of the atlas, 
screwing a tube therein, and connecting this tube with a water mano- 
meter. This mechanism is of little importance. Elder has shown that 
when a small quantity of Prussian blue is injected isito the subarach- 
noidal space, and the animal is killed a short time afterwards, the blue 
matter is found not to have shifted its position. Thus there cannot be 
any marked translation of cerebro-spinal fluid synchronous with the cere- 
bral movements. 

2. By expression of the cerebral veins. In the dog it is a simple 
operation to screw a tube into the torcular Herophili. When this tube 
is connected with a water manometer the cerebral venous pressure can 
be recorded. Such a venous manometer exhibits all the cardiac and 
respiratory oscillations ; the latter in a very marked way. 

The brain is an organ which, like any other organ of the body, pul- 
sates with each stroke of the heart ; but, owing to its peQuliar condition 
enclosed as it is in an imyielding ^x, the ca^iac pulse is not entirely 
spent in distending the arterioles and capillaries, but is transmitted to 
the venous sinuses. The brain, expanded by the Stroke of the cerebral 
arteries, compresses the cerebral veins against the cranial wall. The 
respiratory oscillations are caused by the variations of pressure in the 
right side of the heart. In expiration the blood is dammed back into 
the sinuses ; in inspiration the veins are emptied by the suction of the 
thorax. 

The brain, unlike such an organ as the kidney, expands more during 
expiration than during inspiration. This is due to the absence of efficient 
valves in the cranial and vertebral veins, and to the immediate continuity 
of these veins with the right auricle and with* the venae cavae. If the 
torcular Herophili be opened in the freshly-killed animal, and the 
abdominal and thoracic Veins be compressed, venous blood can be 
driven out of the torcular in a continuous stream. Likewise, in the 
human subject, fluid can be driven from the femoral vein out of the 
cerebral sinuses. 

Pathologically the movements of the brain can become increased or 
diminished. Any cause that produces increased tension of the dura may, 
when the skull is trephined, stop the apparent pulsation of this mem- 
brane. As the pulsation of the brain takes« place always in the 
direction of {east resistance, the brain pulsation is but slightly marked 
in conditions of normal pressure ; that is to say, when the heart and the 
respiration run smoothly. If the skull be trepanned during the condition 
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of acute cerebral compression, the pulsation may be visibly increased owing 
to the slow, powerful beats of the heart, and the stertorous breathing. 

^ The pulsation may be imperceptible when the brain i^ bound doAvn 
by adhesions in the heighbourhood of the trephine* hole ; and, again, 
wHbnever the cardiac systole is feeble and the respiration shallow. * 

It is to be concluded, then, that — (i.) The pulsations of the brain 
exist in the closed cranium. ^ (ii.) These pulsations are of cardiac and 
respiratory origin. (iii.) 'fhe cardiac pulse is transmitted from the 
cerebral arteries to the cerebral venous sinuses, (iv.) The brain stsinds 
in closer relation to the vena cava than to the aortic pressure. Thus, 
normally, its g;reatest expansion is in expiration, and not in inspiration. 
If, however, th^ respiratory oscillations of arterial pressure become 
greatly magnified this condition may be reversed. (v.) The cardiac 
systolic expansion* of the brain within the closed cranium is rendered 
possible by the ebb of the cerebro-spinal fluid into the less rigid vertebral 
canal, and by the expulsion of the blood from the cerebral veins and 
sinuses, (vi.) Increased tension of the dura mater decreases its exhibition 
of the cerebral pulse, (vii.) On opening the dura, provided the brain 
movement be unrestricted by local adhesions, the extent of the pulsation 
will depend on the magnitude of the cardiac oscillations of arterial pres- 
sure, and on the depth of the respiratory movements. 

The eerebro- spinal fluid. — Neither the brain nor the spinal cord 
possesses true lymphatic vessels; the lymph finds its way out of these 
organs by means of perivascular spaces in the tunica adventitia of the 
blood-vessels; these perivascular spaces communicate on the one hand 
with the cell spaces, on the other hand with the subarsichnoidal space. 

The central canal of the cord and the ventricles of the brain are 
connected with the subarachnoidal space by the foramen of Majendie, and 
two other foramina in the lateral recesses of the fourth ventricle, by the 
side of the ^occult® cerebelli. The subarachnoidal space is continuous 
extending thoughout the central nervous system; anatomically, it is 
separated from the subdural space. The subarachnoidal space is in con- 
tinuity with the lymph spaces in the optic, auditory, and other nerves. 
The anatomical lack of continuity between the subirachnoidal and the sub- 
dural spaces is not physiologically important ; for it is only by very gradual 
and most careful injections of coloured gelatine that the continuity of the 
true cerebral with the spinal subarachnoidal space can be shown. On 
opening the dura in the living animal, with the utmost care, the fluid 
^thin the cranium, if any, is seen to be in the subdural space. Saline 
or serum injected subdurally into the cranium at a pre^ure just above 
intracranial pressure runs with ease into the subarachnoidal space of the 

from Retzius' great monograph into most 

of the anatomical works of to-day, give an entirely erroneous id^ of the 
contents of the cranium in the living animal. Therein we 
S^noidal cisterns at the base of the brain distended with an artificial 
injection, and the tentorium cerebelU pushed upwards and out of place. 

VOL. VII 
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In the living animal the chief content^ besides the brain substance, is 
blopd, not cerebro-spinal fluid. The living normal brain, with its circu- 
lating blood, ^Imost entirely fills the cranium, and the fluid that moistefis 
its surfaces is little more in amount than the synovial fluid in a joint. 

The cerebral subarachnoidal space is a potential rather than an acfUal 
space, except in those few places where inequalities of the brain surface are 
rounded off by small collections of fluid ^ beneath this membrane. In 
the vertebral canal the fluid is somewhat more in amount ; and pro^al ly, 
by its presence there, it wards off compression from the spinal cord during 
the flexions and torsions of the vertebral column. 

The hydrostatic pressure of the cerebro-spinal column of fluid during 
changes of posture has been supposed to be of importance. This is not 
so, for the pressure in the blood-vessels under the influence of gravity 
varies in the same sense as the pressure of the cerebro-spinal fluid. 
Moreover, the fluid leaks into the veins at any pressure above venous 
pressure. Thus in the erect posture the lumbar portion of the cord 
cannot be rendered anaemic by the hydrostatic pressure of the column of 
cerebro-spinal fluid. 

Experiments on the behaviour of fluids injected into the cranio- 
vertebral cavity have led to results of very great interest. On tre- 
phining the lamina of a vertebra and screwing in a tube, normal saline 
can be driven into the vertebral canal. If a second trephine hole be 
made in the parietal region none of the injection into the vertebral 
canal can bo driven out from this hole \ the mid-brain is floated up by 
the fluid into the isthmus of the tentorium cerebelli and plugs this up, 
while the great brain likewise moves upwards and plugs the trephine 
hole in the parietal region. If, on the other hand, the saline be injected 
into the parietal hole, it can, in most cases, be driven through the cranio- 
vertebral canal and out of the hole in the vertebral column. The whole 
central nervous system can thus be irrigated freely. In some cases, when 
the pressure is low, and nearly always, if the pressure of the injecting 
fluid be high and applied suddenly, this cannot be done. By the pressure 
of the fluid the cerebrum is driven into the isthmus of the tentorium 
cerebelli, and blocks this up so that no fluid can be expelled. If the 
cerebrum be removed from the cranium of a dog, and the empty cerebral 
chamber be filled with water, none of the fluid leaks through the foramen 
magnum. This shows how completely the cerebellar chamber is flUed by 
the brain mass within it. 

Saline or serum injected at any pressure above the cerebral venous 
pressure is found to disappear from the cranio-vertebral cavity; the 
higher the pressure the more rapid its disappearance. If the saline be 
coloured with methylene blue, the fluid can be traced passing straight 
into the cerebral veins and venous sinuses. In so short a time as five to 
ten minutes the blue colour may be found excret*^ into the stomach or 
bladder. In*this time the lymphatics of the neck are not #?oloured, and 
not until the lapse of an hour’s steady injection do the deep cervical 
lymphatic glands begin to be tinged with colour. It is clear that the rapid 
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abSbrption of fluid from) the cranio-vertebral cavity takes place by means 
of the veiM and not by way of the lymphatics. This statement holds 
onually true for the pleural and peritoneal cavities. Eluid will not remain* 
Mr any length of tin^e in the cranio-vertebral cavity at a ^pressure above 
tbe cerebral venous pressure. This is a fact of the utmost importance in 
the pathology of cerebral compression. 

In the normal healthy state the amount of cerebro-spinal fluid is very 
sljght. On opening the occijito-atlantal mcmbmne in the dog but a few 
cubic centimetres at the most cvill be obtfiincd. By continuously tiipping 
off the fluid Falkenheim and Naunyn obtained from dogs 30 to 240 cubic 
centimetres in twenty-four hours, but as soon as the craniii-vcrtebral cavity 
’is opened the conditions are no longer noimal. After such opening, the 
rate of transudation of the fluid seems to depend directly on the cerebral 
.capillary pressure. The cerebro-spinal fluid is normally maintained at 
the pressure in the cerebral veins. If the fluid be allowed to cscaj)c fiom 
the cranio-vertebral cavity, the pressure within this ciivity then falls to 
zero, while the cerebral capillary pressure remains unaltered. Consccinen tly 
transudation from the capillaries becomes continuous, hence the large 
amount of fluid obtained in some cases of fracture of the skull. Iho fluid 
escapes just as any raw surface weeps, as, for example, after an abrasion 
of the skin. Since high arterial pressure increases transuiuition, and high 
venous pressure prevents absorption, these are the most favourable con- 
ditions for increasing the outflow of corcbro-spinal fluid from a cranial 


The cerebro-spinal fluid should be regarded as the lymph of the brmn, 
its secretion and resorption being explained on the same bnes as other 
lymphatic exudations. The difficulty of obtaining a sufficient ‘l'«‘ntity of 
nor^l cerebro-spinal duid from animals has prevented adequate study of 
this seeretion, and the whole question of lymph secretion is at present in 
too unsettled a state to be discussed with much jiroht. • , • i 

Professor Hamburton and others have found that 
drawn fresh from the subarachnoidal space, possesses a peculiar chemical 
Tk. pre^no. of . reducing Wonpng u. 

catechin class of compounds, is the most chare-vctenstic feature. Cerebn> 
sninal fluid contains but traces of scrum albumin, the proteids 
E in^he form of albumoses. The fluid does not clot. The s^cffic 

gr.4ty .ungee fr^ J k ^ 

1000 j the W' ’^"7 •‘SSnriSw Sith cold nitrie «id, K,l.bl, on 
SlC“.“,S'“r^tior4Td?op.«f copper eulphuo, »d u.«.t,c 
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the ethmoid bone. This fluid, according to t£e analysis^ of ProfeAor 
Halliburton, possessed the characteristic properties of cerebro-spinal fluid. 
When the i)atient was made to strain, as at stool, the rate of flow of tte 
fluid was doubled. On qualitative analysis it was jound by Halliburton 
thal^ the percentage of total solids in the fluid passed during straining was 
less than half that passed when the patient remained passive. The same 
result followed compression of the patient’s abdomen. This case con- 
firms the conclusion, arrived at previously, lhat the secretion, so soon^as 
the cranium is opened, becomes an exudation which depends on the pres- 
sure within the cerebral capillaries. Either the act of straining, or 
passive compression of the abdomen, markedly raises the general venous, 
and thus the cerebral capillary pressure. From the above considerations 
it may be concluded that : — 

(i.) The brain, with its circulating blood, almost entirely fills the, 
cranial cavity in the living animal, (ii.) Fluid escapes directly into the 
cerebral veins from the subarachnoidal or subdural spaces at any pressures 
above cerebral venous pressure, (hi.) So long as there is cerebro-spinal 
fluid within the meningeal spaces, the pressure of this fluid cannot be 
other than that of the cerebral veins. (iv.) The cranial vertebral 
cavity can be irrigated with normal saline at a low pressure. This 
can be effected through one trephine hole without any counter-opening, 
and is a perfectly harmless operation. (v.) No local pathological 
increase of cerebral pressure can be transmitted by the cerebro-spinal fluid 
to distant parts, because this fluid can never be retained in the meningeal 
spaces at a pressure higher than that of the cerebral veins, (vi.) It is thus 
probable that hydrocephalic distension of the ventricles of the brain may 
be relieved by establishing a drain into the subdural space, (vii.) The 
cerebro-spinal fluid preserves its peculiar constitution under normal con- 
ditions of pressure only. If it be drawn off, its place is taken by a serous 
exudation. The rate of transudation when the cranio-vertebral cavity is 
opened depends directly on the difference between cerebral capillary and 
atmospheric pressure. 

The principles of the cerebral circulation. — The quantity of blood 
within the cranium is almost invariable, ** for being enclosed in a case of 
bone, the blood must be continually flowing out 'of the veins that room 
may be given to the blood which is entering by the arteries ” (Monro). 

In such a cavity as the cranium the blood cannot be diminished below 
a certain quantity, unless something entered in to supply its place, and, 
in the language of the old philosopher, prevent a vacuum ” (Abercrombie). 

The only substance which can enter into or forsake the craniun, 
when the blood quantum varies, is the cerebro-spinal fluid. Now this 
fluid is of insignificant amount. It is well known that there is found 
very little of the cerebro-spinal fluid — ^in fact, in general little more than 
what is sufficient to moisten the surface of the membranes — in the 
interior of tha cranium in healthy persons up to the middle of life. 
Under these circumstances the quantity of cerebro-spinal fluid that could 
be displaced in the interior of the cranium must be trifling,” 
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*The condition under which the cerebro-spinal fluid is increased in 
amount is atrophy of the brain substance. A long continuance of low 
Jfctorial pressure when the head is elevated above the bodjr may produce 
tM same result, for tUb pressure of the blood in the cerebral vessels under 
thb influence of gravity may become negative, and the circulation through the 
brain fail. As the capillary walls become damaged, serous fluid udll then 
filter through, owing to the elasticity of the blood-vessels; for those stnve to 
return to the position of equilibrium. Thus the vessels collapse and the 
serous fluid increases. In some men who died of cold 111 a snowstorm 
Kellie found more than four ounces of serous fluid in the ventricles oi 

the base of the brain. 1 £1. 1 

■ ■ The examination of the condition of the ccrchnil vessels after dosith 

is a very deceptive method of obUining information as to the amount ot 
Wood in the brain prior to death. After death conditions alter ; 
fluid or gas may pass out of the vessels into the cnimura ; by altoi-ation 
in L nSition the body, or pressure on the abdomen and thorax the 
ceretawSs can be inj^ectedNvith venous bloo. 1 , the arteries emptied, 
and the cerebro-spinal fluid expelled. For e.xiunple 

S^rxia*caX'tnS 7 rem^^^^^^ by tl'e Ti^lliloymcut vigorous n^i- 

rn^mmrnm 

bear upon the cerebral capd ^ capillaries are emptied of 

ssrs r . .h. 

of the blood in the artenp. frequently investigated, 

Although the eireuUtion m Accurate results can be 

many fallacious methods have P ^ pressure, the pressure in 

obtained by simultaneously esaure.Ld the cerebral venous 

the supenor vena cava, the intr^ra^m p^^^ « dosed cavity 

Krut^riclte ef^tain points, the pressure of the eerebro-spmal 

fluid must also be recorded. worried out thus. The aortic and 

vena cava pressures are obtained ny pass g 
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ar|6i^'aiia jugular vein respectively. These canul» lure connoted with 
reecK^^g manometers. The intracnmial pressure is observed by means 
of the brain j>ressure gauge. The cerebral venous pressure can ife 
reo^lrded by screwing a tube into the torcular Heiftphili, and connecting 
this with a manometer. Lastly, the pressure of the cerebro-spinal flfiid 
can be measured ^y trephining the lamina of the atlas, screwing a tube 
into the trephine liole after the dura has begn opened, and connecting this 
with a manometer. ' 

By this method of research it has been determined that the cerebral 
venous and intracranial pressures passively follow the slightest changes in 
aortic or vena cava pressures. No evidence has been forthcoming of any 
independent change pointing to the existence of any vaso-motor nerves 
supplying the brain. No positive proof of vaso-motor changes in the 
brain has appeared on stimulation of the vaso-motor centre, the central end 
of the spinal cord after division of the cord in the upper dorsal region, or 
on stimulation of the stellate ganglion ; that is to say, after the whole 
sympathetic supply to the carotid and vertebral arteries has been excited. 

Conclusive evidence is not forthcoming .of the existence of any 
local vaso-motor mechanism, such as might be called into play by the 
injection of drugs into the cerebral circulation. Such researches as 
have yielded evidence of cerebral vaso-motor nerves are rendered worth- 
less by the omission of records of vena cava pressure. 

In every experimental condition the cerebral circulation passively 
follows the changes in the general aortic and vena cava pressures, so that 
even if the existence of cerebral vaso-motor nerves be postulated, their 
power must bo insignificant. 

In a recent researcli Dr. Gulland has obtained anatomical evidence of 
the existence of nerve-fibres ramifying over the pial vessels. These may 
be vaso-motor in function. The primary function of the muscular wall 
of the blood-vessels is to maintain tone ; the exciting ccause of the tonic 
condition is probably the pressure or quality of the blood. The vaso- 
motor nerves increase or inhibit the excitability of the muscular wall, 
and thus vary the vascular tone, but the tone soon returns and persists 
when these nerves are severed. In the splanchnic area the vaso-motor 
influence is greatly developed; in the locomotor organs but slightly. 
During asphyxia the limbs are passively dilated by the efiect of splanchnic 
constriction, nevertheless the arteries in the limbs are no less muscular 
than those in the mesentery. In the pulmonary circulation active 
changes are easily masked by passive effects brought about by changes 
in the vena cava and aortic pressures. In the cerebral circulation this 
may be still more strikingly the case. Trustworthy experimental 
methods have as yet failed to demonstrate any action of vaso-motor 
nerves on the cerebral vessels. 

When in any part of the body the arterie3 contract, the blood 
volume in the area diminishes, the veins empty, the whole organ 
shrinks in size. Since in the closed cranium the brain cannot shrink, 
the cerebral capillaries would be congested with the venous at the 
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ez]^w ctf jSrtenal Wc^ if the cerebral arteries ever became con- 
stnotM \ ana this fact may in itself explain the lack of cerebraJ 
■s^-motor action. There is no need to evoke a cerebral vaso-motor 
m^fihanuin on behaU of the doctrine of cerebral localisation ; for, 
^cholo|;ically it is impossible to maintain that any one portion of ^he 
brain can act rione. ^ So long as the mind is in activity, thought skips 
from memory to memory, while sensations stream from every sense orimn 
to^very sense centre. The oftrebral circulation is regulated by the action 
of the cardio-inhibitory and vaso-motor centres; in what manner, will 
be shown later. 


TVhbn the arterial pressure rises, the expansion of cerebral volume Ciiii 
take place to a certain small amount only. For, as soon as all the cerebro- 
spinal fluid has^een driven out of the meningeal spaces, the brain comes 
everywhere in contact with the ripd wall of the skull. Any further ex- 
pansion of the arteries and capillaries can only take place by an ec^uivalent 
compression of the veins, for the semi-fluid brain matter is incompressible. 
The reservoirs of blood in the veins will therefore bo constricted until the 


cerebral venous pressure again becomes equal to the intracranial pressure ; 
that is, to the pressure of the brain against the veins. Then the whole 
circulatory system of the brain will have assimilated itself to a scheme of 
rigid tubes ; the velocity of the blood-flow will be increased, while the 
relative distribution of the blood in the arteries, capillaries, and veins will 
be changed. The doctrine has been enunciated that intracranial pressure 
varies as the tension of the cerebral .arteries, and that, consequently, a high 
pressure in these arteries must lead to decrease in the amount of blood 
flowing through the brain. This doctrine is entirely erroneous. The 
intracranial pressure is found in all physiological conditions to be the 
same as the cerebral venous pressure. The intracranial pressure is that 
which remains after the force of the heart has been expended in driving 
the blood throug^h the capillaries. It is therefore the same as the 
pressure in the venous sinuses. If the intracranial pressure becomes 
pathologically greater than the pressure in the venous sinuses then the 
cerebral circulation is disordered. By no physiological means can intra- 
cranial pressure be maintained at a higher level than cerebral venous 
pressure ; because (a) directly the capillaries and veins arc obliterated the 
pressure rises in them to the static pressure, that is, to the mean arterial 
pressure ; (ft) arterial pressime, transmitted directly through the arteries 
to the capillaries and veins, must always be greater than arterial pressure 
minus the elastic tension of the arterial wall transmitted through the 
brain substance. So long as the high arterial tension lasts, the expansion 
of the cerebral vessels roaches its utmost limit, they approach the con- 
dition of rigid tubes, and the velocity of the circulation is greatly increased. 
Thus during the great rise of arterial pressure produced by the injection 
of absinthe the outflow of blood from the torcular has been seen to increase 
from two t^ six times. 

Intracranial pressure is purely circulatory in origin, and therefore is 
variable in quantity. By the terra intracranial tension is signified the 
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pressure which the surface of the brain exerts i^inst the* walls of 'the 
cranium. Cerebral pressure is an expression which has an old patho- 
logical connotation, and in dealing with physiolo^cal facts it is necess^ 
to avoid its ifte. Intracranial pressure is the. same as cerebral venf^us 
pressure, and varies in the same direction absolutely as vena cava pressuie ; 
proportionately as general arterial pressure. 

If, in the living animal, the cerebral venous and intracranial pressures 
be recorded simultaneously with the vena £ava and aorta pressures, %ad 
if the abdomen be compressed at the same time, the pressures in the 
brain and the vena cava rise by equal increments, when, that is to say, 
the arterial pressure remains constant ; and by greater increments in the 
brain if the arterial pressure rise also. While the intracranial and cerebral 
venous pressures vary absolutely as the pressure in the venae cavae, they 
do not vary absolutely as the general arterial pressure, but only in the 
same direction, because between arteries and capillaries there lies the 
unknown resistance in the arterioles due to the viscosity of the blood. In 
the brain, as in other parts of the body, variations of arterial pressure, read 
in millimetres of mercury, only produce variations in cerebral venous 
pressure which can be read in millimetres of water. 

The cerebro-spinal fluid pressure does not by any means always 
correspond with the intracranial pressure. For the brain can expand to 
a far greater degree than the spinal coni, and the brain on expansion, 
after expressing the small quantity of cerebro-spinal fluid from the 
cranium, comes into contact with the cranial wall. On the other hand, the 
cerebro-spinal fluid not only distends the vertebral ligaments, but leaks 
away from the subarachnoidal space. 

While in normal conditions, with the animal horizontal, the intra- 
cranial and cerebral venous pressures generally equal about 100 mm. 
H 2 O, there is no compensatory mechanism by which the brain matter can 
be protected from great changes of circulatory pressure. 

During forced expiratoiy effort, when the outlets of the venous blood 
into the thorax are blocked by the high intrathoracic pressure, intra- 
cranial or cerebral capillary tension must almost rise to the arterial tension. 
In the spasms of strychnine poisoning the intracranial pressure has been 
observed to rise to 50 mm. Hg. • 

On the other hand, in a certain patient, I have observed the intracranial 
tension to be slightly below zero while he was standing upright. This 
patient had been trephined for symptoms of insanity. It is thus clear that 
the functions of the brain can continue when that organ is submitted to very 
large variations of pressure. In these respects there is nothing which 
pertains very peculiarly to the cerebral circulation. The circulation 
within the marrow of the bones must be under eicactly the same conditions 
as that of the brain. The limbs, again, are encased with skin which allows 
only a certain definite amount of expansion ; when this limit is reached 
any further congestion of blood, such as follows forced expiratory effort, is 
prevented, and the tissues of the limb must be submitted to dmost static 
arterial tension. Since the soft parts of the body yield and expand to 
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aTteilal preBBure to a large degree, determination of blood from one part to 

another can be there brought about by means of the vaso-motor mechaiusm. 
In^he brain, not the blood quantum, but rather the velocity of blood 
flo^ is increased, whesever the arterial pressure is raised by general 
vase-constriction. * 

Since the cerebral ^circulation is uncontrolled by any local vaso-motor 
mechanism, and passively follows every change in the general circulation, 
it i^necessary to determine ho^ the latter maintains the efficiency of the 
formOT. This leads us to the discussion of a matter of great importance 
in cerebral pathology, namely, the cftect of the position of the body on 

the circulation. -,11 

. ■ In a man, 6 ft. high, the hydrostatic pressure of a column of l>loo<l 

reaching from the vertex to the sole of the feet equals 1 40 nun. Hg ; 
and from the vertex to the middle of the abdomen alwut 50 mm. Hg. 

If in a dog the heart be inhibited, after the skull has been opened, and 
the aniinal be placed in the vertical feet-down posture, the brain and 
heart will empty of blood, while the splanchnic veins and capillaries be- 
come distended. In the fect-up posture these conditions will be reversed. 

If, on the other hand, the heart be at work, and the .mimal be placet! 
in the feet-down position, the circulation through the brain cetiscs when- 
ever the power of the cardiac and respirsvtory pumps is not sutticiciit to 
raise the blood from the splanchnic area, to lift it to the biaui, and t'> ovci - 
come the resistance in the cerebnvl arterioles. In the vertical 
nosition the pressure in the splanchnic and leg areas is increased by the 
Srof the'liolumn of blood which extends from the brain to these 
vascular areas. This tends to enlarge their capacity ; to these paits the 
flow of blood is aided, while that to the brain is opposed. 

Now in man the column of blood on the venous side is broken into 
short segments by valves in the veins of the arms, the jugular veins, aiul 
the veinTof the kgs. The longest column of venous blood, unbroken by 
any valve is that which extends from the superior longitudinal J 

wav of the anastomosis with the intravertebral sinuses, to the azygos yti , 
Td Sience to the end of the vena cava inferior Syrmngton -d^ 
have thrown doubt on the competoncy ^ 

vin. jappon^i f 

the column of blood by meaiw of the a j integrity 

this support depends - the tone of the 

. of the respiratoiy external sheath of the limb-the skin— 

S'tifrtoS crp»« 5 .he body under .be ul 
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gravity is largely prevented by the contraction 'of the skeletal musclSs, by 
the peristalsis of the viscera, and by the action of the respiratory pump. 
The respiratory movements aid the venous flow by the alternate ex- 
pressive actidh of the abdominal wall and suctioa action of the th^ax. 
On the arterial side of the circulation the arterioles are held in a stale of 
tone by the vaso-motor centre, and limit the outpu{/ into the veins. 

When an animal is suddenly turned from the horizontal to the vertical 
feet-down position, the peripheral resistaifte in the great splanchnip i^rea 
is increased, and the capacity diminished ; thus the circulation through the 
head is maintained. The blood in all cases takes the pathway of least 
resistance. The great splanchnic area forms the resistance bofx of the 
circulation ; if its channels be constricted the blood takes the pathway 
through the locomotor organs ; if they be dilated the blood accumulates 
in the capacious veins of the aMomen. When the splanchnic area is fully 
dilated the whole of the blood collects within the abdomen, and, if the 
animal be in the vortical feet-down posture, the influence of gravity may 
rapidly bring about this result. Siflanchnic vaso-motor paralysis can, 
however, be compensated by the action of the respiratory pump. The 
capacity of the abdominal vessels can bo reduced by the compressive action 
of the respiratory muscles, and the output from the splanchnic arterioles 
held in check ; while the blood pressed up the vena cava can be aspirated 
into the right heart by the inspiratory action of the thorax. 

If the spinal cord be divided at the level of the first dorsal vertebra, the 
influence of the bulljar centres on the parts below the section is removed, 
abdominal and intercostal breathing cease, the respiration becomes purely 
diaphragmatic, the tone of the groat splanchnic area of the arterioles is lost, 
and the capacity of tha abdominal vessels is greatly increased. The total 
effect on an animal, when lying in the horizontal posture, is a considerable 
fall of the arterial pressure, coupled with a marked diminution of the* 
respiratory oscillations. If the animal be now placed in the vertical 
feet-down position the arterial pressure falls more rapidly, and the circula- 
tion may come to an end. This is so because the blood passes through the 
dilated arterioles and collects in the alxlominal veins; no mechanism, except 
the diaphragm, is left for filling the right ventricle, and thus the heart, 
empty of blood, continues to beat to no purpose* If now the abdominal 
wall be firmly compressed with the hand, the capacity of the splanchnic 
area is reduced, the right ventricle filled with blood, and the circulation 
renewed. To sink the animal in a bath has the same effect. On taking 
off the hand the heart empties again, the arterial pressure falls, and the 
circulation ceases. When the animal is once more placed horizontally the 
influence of gravity is abolished, and the circulation immediately becomes 
re-established. Experiment shows that the respiratory pump can com- 
pensate gravitation when the tone of the splanchnic area is destroyed by * 
section of the splanchnic nerves. The respiratory JJXP’ other hand, 

can be paralysed by the injection of ciu'ari. Under these j^onditions the 
heart is able to maintain the circulation so long as the capacity of the 
abdominal vessels is kept under control by the vaso-motor nerves. 
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y^enever, by any means, the thoracic pressure is rendered sufiScientlv 
j^tive to prevent the diastolic filling of the heart the blood stagnates in 
thcS^bdomen and the circulation ceases. Owing to the influence of 
gra^ty this state of aflfeirs is brought about more easily iif the vertical 
fee^own ^sition than in the horizontal posture. Thus when an animal 
IS tha can l)c easily stopped by 

mje^ion of fluid into the pericardium by compressing the thorax, or by 
forc^ly expanding the lungs with air. In the cmshes of panic-stricken 
crowds death takes place from syncope induced by compression of the 
thorax and cessation of the cerebral circulation. The importance of the 
respiratory pump as an aid to the circulation is shown by the symptom of 
orthopnoea seen ip cardiac and pulmonary disease. The patient does not 
struggle for air, but struggles by means of his respiratoiy cflbrts to 
maintain a sufficient circulation in the face of cardiac defect, or of increased 
pulmonary resistance. 

On the assumption of the feot-np posture there exists no gretit vascular 
field like the splanchnic area to expand under the weight of the column of 
blood. The face and neck alone become congested, for the brain is conflned 
within the rigid wall of the cranium. In the fcct-up ]>osturo the arteiial 
pressure in the carotid artery is kept down by a compensatory mechanism. 
The heart is slowed ; the action of the respiratory pump is diminished ; 
the output of the heart is lessened ; possibly dilatiition of the splanchnic 
arterioles also takes place. 

It is apparent that there exists some special mechanism by which the 
pressure in the carotid artery, and thus of the cerebral circulation, is main- 
tained practically constant during changes of posture. The nervous 
mechanism involved is probably of the simplest kind, for, if the arterial 
pressure suddenly rise or fall, the bulbar centres are thereby either 
^directly or reflexly excited to decretised or increased activity. A sudden 
fall of arterial pressure always provokes acceleration of the heart, amplified 
respiration, and increased vaso-constriction. A sudden rise of pressure, on 
the other hand, provokes a slow heart, shallow respiration, and vaso- 
dilatation. 

When the compensatory mechanism is abolished by dcstniction, 
exhaustion, or inhibition of the bulbar centres, the circulation fails in the 
vertical feet-down position, the blood passes into the alxlomen, and the 
cerebral circulation ceases. There ctin be no doubt that the control of this 
compensatory mechanism is one of the most important and absolutely 
necessary functions of the group of bulbar centres, a function which must 
bo evolved to its highest point in man. 

That the influence of gra\dty has something to do with the causation 
of emotional syncope is clear from the success which follows lowering of 
the patient’s head between the knees. Syncox>e is commonly regarded as 
being due to a cessaticvi of the action of the heart. It is, however, well 
known that •in cases of syncope the heart does not ceaso to beat, but 
continueB to pulsate rapidly and very feebly. 

The symptoms of syncope are exactly similar to those conditions 
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o]M»tired in an animal placed feet downwarSs with the compensatory 
meeha^&m for gravity abolished. By sudden fright in the standing 
posture the action of the respiratory and vaso-motor centres is inhibj|lbd, 
and syncope^ induced by the rush of blood to the abdomen and cessation 
ofr the cerebral circulation. The patient is restored on being placed in the 
horizontal or f eet-up position. A deep sigh is th^ first sign of improve- 
ment ; the right heart is thus filled with blood by the thoracic suction 
which is accompanied by retraction of the^ abdomen. 

Patients who have lain long in bed, especially when exhausted by 
disease, lose the power of adapting themselves to changes of posture. 
Hence the dizziness and danger of syncope which occur when tlie patient 
first rises from bed. The condition of shock may be largely, if not entirely, 
explained by the loss of the compensatory mechanism which maintains the 
circulation in the face of the influence of gravity. A condition of shosk 
always advances slowly during the course of a prolonged experiment on 
an animal. The arterial pressure steadily falls ; the respiratory oscilla- 
tions of pressure become less; the heart-beats weaken as the coronary 
circulation becomes less efficient ; the temperature of the animal decreases ; 
the fall of pressure in the feet-down position becomes steadily greater. 
Such a condition is rapidly intensified if injury be accompanied by severe 
bfemorrhago {vide art. “Shock and Collapse,” vol. iii. p. 320). 

Among drugs in common use chloroform stands prepotent as a drug 
which has the power to abolish the compensatory mechanism. Chloroform 
causes cardiac and vascular dilatation by acting directly on the musculature 
of the heart and vessels, weakens the respiration, and abolishes the tone 
of the aMominal and skeletal' muscles. Cases are occasionally recorded of 
men, some of whom lose their memory in the upright posture, and regain 
it when in recumbency ; others can only do mental work when in the 
horizontal posture ; others are suddenly at a loss for memory when* 
attempting to speak in public. These symptoms, and^ similarly the effects 
of fear which are so commonly manifested by men before battles, examina- 
tions, or public appearances — the vomiting, diarrhoea, and involuntary 
micturition — may all be associated with temporary inhibition of the 
compensatory mechanism, and determination of blood to the abdomen. 

A useful clinical guide to the condition of the Compensatory mechanism 
in man is afforded by the frequency of the pulse on change of posture. 
If the heart be markedly accelerated on suddenly passing from the 
horizontal to the vertical position the mechanism is inefficient. In some 
cases the change of pulse-rate may be as much as 20 to 40 beats per 
minute ; normally it does not exceed 5 to 10 beats per minute. 

The arterial pressure in man can be accurately taken by means of the 
Hill-Barnard sphygmometer.^ In its simplest form this sphygmometer 
consists of a vertical glass tube six inches in length. The tube ends 
above in a small bulb ; below it expands into a squall shallow cup. The 
cup is closed by a flaccid rubber membrane, and is filled yvith coloured 
fluid. On pressing the cup down over the radial or other artery the fluid 
’ Made by Hicks, 8 Hatton Garden, E.C. 
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rises fa the tube and compresses the air in the bulb. The air acts as an 
elastic spnng. At a wi^ia presaure-height the fluid meniscus e.xhihits 
mai^l potion. The tube is graduated in mm. Hg; and, to avoid 
crrolp due to barometne and temperature changes, the fluid faeniscus can 
by * special mechanism be set at the zero of the scale before ea(?h 
observation. So soon ^s the mean pressure within and without ihe artcrv 
is the same, the wall of the artery oscillates with the greatest freedom at 
eachs^stole of the heart. At* this point the pressure is read, and the 
reading is the mean arterial pressure. It has been proved that the maximal 
excursion is an accurate index. In the normal healthy individual the mean 
pressure fa the brachial artery is the same in the horizontal as in the 
• eirect postures, or may be slightly higher in the latter position. Thus 
the compensation for the effect of gravity is perfect. 

o In states of neurasthenia and exhaustion the pressure may bo leas in 
the erect posture, and is maintained by a greatly accelerated heart-beat. 
It is obvious that in such states the maintenance of the horizontal position, 
and the wearing of an abdominal belt, will aid the circulatory mechanising 
The effect of change of posture is the clinical key to the condition of the 
vaso-motor mechanism. In the erect posture the pressure in the tiliial 
arteries is higher than that in the brachial, by the height of the column 
of blood which separates these arteries. In the horizontal posture the 
pressures are the same. 

From the above discussion it is now clear that the splanchnic vaso- 
motor mechanism is of overwhelming importiuice in maintiiining the 
cerebral circulation. We have, in the vaso-motor centre, a protective 
mechanism by which blood can be drawn at need from the alnlomen and 
supplied to the brain. The respiratory centre renders important aid. 
At the moment that excitation from the outside world demands cerebral 
response, the splanchnic area is diminished, and more blood is driven through 
the brain. An anaejnia of the brain excites the bulbar centres ; these 
provoke acceleration of the heart, splanchnic constriction, and increased 
respiration; the cerebral circulation is thereby restored. The brain has 
no direct vaso-motor mechanism ; but its blood-supjdy can be controlled 
indirectly by the bulbar centres acting on the splanclinie area. 

These centres are parf of the central nervous system, they feel the same 
needs, and are stimulated by the same centripetal impulses as affect the 
rest of tliat system ; thus a supply of blood to the brain is maintaineil 
which corresponds to its functional activity. 

From this section we may conclude that : — 

1. No conclusive physiological evidence has been found which points 
to the existence of cerebral vaso-motor nerves. 

2. In every experimental condition the cerebral circulation seems pas- 
sively to follow the changes in the general arterial and venous pressures. 

3. The intracranial gpressure, or the pressure of the brain against the 
cranial wall, in all {mysiological conditions the same a8‘*thc cerebral 
venous pressure. 

4. The intracranial and cerebral venous pressures vary directly and 
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absolutely with vena cava pressure, but only proportionately with 'aortic 
pressure. 

6. The intracranial pressure is purely circulatory in origin, and /nay 
vary largely*with the changes in circulatory pressure. Normally, ijf the 
horizontal posture, it equals about 10 mm. Hg. 

6. The volume of blood in the brain is, in all physiological conditions, 

but slightly variable. The venous side of the cerebral circulation may, 
however, be congested at the expense of ^he arterial side, or the arterial 
side at the expense of the venous. ' 

7. In all physiological conditions a rise of arterial pressure accelerates 
the flow of blood through the brain, and a fall slackens it *A rise of 
vena cava pressure impedes the cerebral circulation. 

8. The cerebral circulation is controlled by the bi2bar centres which 
act on the general circulatory system. When the brain requires mqre 
blood the heart is accelerated, the splanchnic arterioles constricted, and the 
pressure in the carotid artery raised. 

9. The force of gravity must be regarded as a cardinal factor in deal- 
ing with the circulation of the blood. 

10. In the upright position the effect of gravity is compensated by 
means of the cardiac acceleration and the vaso-motor mechanism. The 
pressure in the carotid artery is thus maintained. From the lower part 
of the body the blood is returned to the heart by means of muscular 
movements acting on the valved veins, and by the action of the respiratory 
pump. 

11. When the power of compensation is damaged by loss of muscular 
tone and paralysis of the vaso-constrictor mechanism, induced by shock 
or exhausting disease^ the influence of gravity becomes of vital import- 
ance. In the upright posture the blood then drains into the great 
abdominal veins, the heart empties, and the cerebral circulation ceases. 

12. The horizontal and feet-up postures at oncg abolish syncope in- 
duced by the feet-down posture, by causing the force of gravity to act in 
the same sense as the heart, whereby the cerebral circulation is renewed. 
Firmly bandaging the abdomen has the same effect. 

13. If the heart bo weakened by some poison, such as asphyxial 
blood or chloroform, the sudden dilatation of the right ventricle produced 
by the assumption of the feet-up position, or by pressure on the abdomen, 
may throw the heart into paralytic dilatation. 

14. Paralytic dilatation of the heart is relieved by the upright posture, 
coupled with rhythmic compression of the thorax. The right ventricle 
is thereby emptied into the abdominal veins. 

15. During changes of posture the heart frequency is normally but 

little altered (5-10 beats). When the compensatory mechanism is defec- 
tive, the frequency may be greater, by 30 to 40 beats, in the upright than 
in the horizontal position. This is a clinical index of defective com- 
pensation. t ^ 

16. The cerebral circulation is lessened by anything that obstructs 
the pulmonary circulation. A rise of intra-thoracic pressure impedes the 
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flow of blood through the lungs, lowers the arterial pressure, i-aiscs the 
vena cava pressure, and congests the bra^ \vith venous blcKx]. Thus 
syficope can be easily produced by forcible compression of the thoi'ax. 

IT. Similarly, the cerebral circulation will be impeded hf any valvular 
def Ast of the heart, which raises the general venous pressure ; for the riKe 
of flow through the cc^rebral capillaries depends on the difference of pres- 
sure between the cerebral arterioles and cerebral veins. 

^grel)ral hyperamla. — OA the grounds of experimental research, it 
has been made evident that no noteworthy increase in the quantity of 
blood within the cerebral capillaries can tiiko place suddenly. But 
an incr^&sed flow of blood through the brain is produced whenever, 
by forcible actiqn of the heart or contraction of vascular arc;is, the 
general arterial pressure is raised. The relative amount of arterial and 
venous blood within the brain may then alter — that is to say, the arterial 
side of the cerebral system may be more, and the venous side less dis- 
tended than normal. In passive venous congestion of the brain just the 
opposite condition will hold. 

The term cerebral hypersemia can be used to express that condition 
in which the flow of arterial blood through the brain is increased per 
unit of time. From such hypersemia nothing tint good to the organism 
should arise. By the rise of artenal pressure which takes place in out- 
door exercise the brain is swept with a stream of arterialiscd blood, and 
exhilaration and mental vigour results. In times of mental labour the 
same thing happens. The sphygmometer shows that the arterial pressure 
is raised by mental labour, as during the giving of a public lecture, and 
throughout the course of an animated argument. This arterial hypersemia 
is primarily the sequence and not the cause of fimctional activity in the 
brain. Sensory excitement awakes the dormant activities of the cerebial 
centres, and the circulation is braced up for the sti-ugglo. It is necessary 
to remember that., we have no means of analysing the effect of the 
nerve impulses which stream in upon the centres from the effect of 
the blood-supply on these centres. During sleep impulses cease to excite,^ 
and the brain is refreshed by rest ; at the same time, the sphygmometer 
shows that the arterial pressure is lowered, the cerebral veins are con- 
gested by the horizonf&l posture, respiration is far less deep, and the 
plethysmograph records that the blood is derived in increased volume to the 
limbs. Thus the brain tissue recovers from fatigue in spite of a diminished 
cerebral circulation. The expansion of the vessels of the limbs is tluc 
probably to two causes : (i.) warmth ; (ii.) diminished respiration and 
absence of muscular movement. Owing to the former the vessels dilate ; 
owing to the latter the blood congests in the veins. As we awaken the 
blood forsakes the periphery ; by the increased action of the heart, the 
greater tone of the arterial system, and the important aid which respira- 
tion and muscular nqipvements render to the venous circulation, it is 
driven in a greater volume through the brain. We cannot say that either 
the wakening or the sleeping state is produced by those circulatory 
nliii.TigftR. I have observed a patient to fall asleep while the arterial pres- 
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sure remained constant ; the fall indicated by the sphygmometer* may 
^be as great during a period of rest as during sleep. In sleep, as in 
chloroform anaesthesia, the brain is congested with venous blood at /he 
expense of afterial blood. It is, however, mora. probable that thn is 
tin result rather than the cause of the functional inactivity of *the 
nervous system. Soon after a short period of hard^muscular exercise the 
sphygmometer shows a fall of arterial pressure. This fall ^follows the 
rise of pressure which is found during the period of eAiercise, is 

due probably to the vascular dilatation of the skin and muscles. In 

spite of this fall of pressure the brain is then often most fitted for 
mental labour. * 

Writing of men of genius, Lombroso says that “ somg, in order to give 
themselves up to meditation, even put themselves artificiaUy into a state 
of cerebral semi-congestion. Thus Schiller plunged his feet into ice. Pitt 
and Fox prepared their speeches after excessive indulgence in porter. 
Paisiello composed beneath a mountain of coverlets. Descartes buried 
his head in a sofa. Bossuet retired into a cold room, with his head 
enveloped in hot cloths. Cujas worked lying prone on the carpet. It 
was said of Leibnitz that he ‘meditated horizontally,’ such being the 
attitude necessary to enable him to give himself up to the labour of 
thought. Milton composed with his head leaning over his easy-chair. 
Thomas and Eossini composed in their beds. Kousseau meditat^ with 
his head in the full glare of the sun. Shelley lay on the hearthrug with 
his head close to the fire.” It is possible that some of these men, by 
means of ice to the feet, or a cold room, increased the flow of arterial 
blood through the brain, just as many men can think best when exhilarated 
by rapid exercise, or when walking up and down a room. On the other 
hand, lying in l>ed under a mountain of coverlets, or excessive indulgence 
in porter, lowers the arterial tension. In some cases where the circulation 
is feeble and the compensation for gravity defective, jtetive thought may 
only be possible in the horizontal posture. These oddities of genius 
,^^mnot be explained thus lightly on purely mechanical grounds ; nor must 
^6 foj'get that postural tricks are common enough in ordinary men and 
under ordinary circumstances. 

Arterial hypersemia is probably always the* sequence and not the 
cause of a primary functional activity in the central nervous system. 
The arterial pressure is raised by all conditions which produce mental 
excitement. 

In animals arterial hypersemia of the brain, produced experimentally, 
gives rise to no symptoms. “ Of all regions of cerebral pathology,” writes 
Sir R. Gowers, “ that of congestion of the brain is most obscure. We 
have very little precise knowledge regarding it ; and as is often the case, 
theory has floimshed in proportion to the deficiency of fact. It was 
long thought that the state of the vessels of ^e brain after death 
corresponds with their condition during life, and post-mortqm distension 
waa accepted as proof that any preceding cerebral symptoms were due 
to congestion. The fact was unobserv^ or ignored that a similar 
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conc&tion of ?he brain is equally ^mmon when there are no cerebral 
sympton^ dunng life, and depends chiefly on the mode of death. 
It<^ highly probable that many symptoms have been erroneously 
ascnbed to cerebral hyperssmia which should bo placed* at the door 
of xerebral venous congestion, or of anasmia of the brain. Venflus 
congeetion, as will ,be shown later, is of the utmost pathological 
importance j for any increase of general venous pressure, by impeding 
Aet ^ow of blood through Aat organ, will tend to pr^uce cerebral 
anasmia. 

I am inclined to deny the existence of simple hypenemia of the brain 
as a pathological state. Heightened arterial blood-pressure is probably, in 
all cases, merely^ symptom of that pathological condition by which the 
other symptoms of cerebral disturbance are produced. It is to be 
particularly remembered that the vascular condition of the face and 
head and neck does not necessarily correspond with that of the brain 
For exaofi^le, the flushing, the throbbing, and the hesulacho produced by 
amyl nitrite are associated with dilatation of the heai*t and vessels, a fall 
of arterial pressure, and a greatly diminished cerebral circulation. 

In states of over-fatigue, or of mental excitement, the arterial blood is, 
according to sphygmometer readings, run at high pressure, while the 
frequency of the heart is notably accelerated. After any severe effort 
the circulatory mechanism takes time to return to its normal quiet level. 
The cerebral excitement starts the energetic circulation, but the latter 
adds fuel to the former, and continues to maintain the brain in activity 
when the time for effort has ceased and repose should come. In this 
condition, when sleeplessness and mental irritability torment the exhausted 
worker, it is well known that diversion of blood to the body by hot 
baths, hot drinks, and warm bottles, by raising the head high, and by 
purgation, are simple and effective forms of treatment. Even in these 
cases it may be thq soothing nature of the nerve stimuli, nither than any 
alteration in the circulation, that induces sleep. Cold, when applied 
to the head experimentally, produces no effect on the cerebral circula- 
tion. The emplojnnent of the wet towel by the student who ^bums 
the midnight oil must therefore find its explanation in some 8timu||ktion 
to the brain, which is of^ensory and not circulatory origin. It is possiUe 
that the cerebral tissue is actually cooled below the body temperature by 
the application of an ice-cap. This cooling may produce the required 
therapeutic effect. 

From this section it may be concluded : — (i.) Arterial hyperaemia 
of the brain does not exist as a pathological state, (ii.) Sphygmometer 
readings of arterial pressure in man show that the tension of the cerebral 
arteries is constantly varied by change of external temperature, exercise, 
sleep, baths, food, etc. Such variations are purely physiological, (iii.) There 
is every indication tha^ the quality of the blood which flows through the 
brain is of jar greater importance than the quantity. *(iv.) Mental 
exhaustion probably does not arise dtlring the stage of hyperaemia 
produced by continued over-effort, but supervenes at that period when 
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cihsulatory ^nechanism fails, and venous congestion is the fate of the 
exhausted cerebral centres. 

Cerebral anssmia. — The effects which follow ligature of the common 
carotid arteries have been known from classical times. The very imme 
of*the artery betokens sleep. Peripatetic mountebanks used,” as we^are 
told, “ to .include a goat among their stage properties, and were said to 
tie up and relax these arteries in the animal, so that at their pleasure the 
goat fell down motionless and stupid, or at titieir bidding leapt up agai^with 
great vigour.’^ The first important experiment on this subject was that 
of Astley Cooper. He occluded both the carotid and vertebral arteries 
in a rabbit; spasms immediately resulted, and the respiration ceased. 
In a dog Cooper ligatured the same four arteries. Af^r a preliminary 
stage of paralysis the animal recovered, and lived to be an excellent 
house dog. Kussmaul and Tenner tied the left subclavian and innominate 
arteries. The immediate symptoms were loss of consciousness and 
voluntary movement. These were followed, in ten to forty-five seconds, 
by clonic spasms beginning in the muscles of the neck ; then occurred 
dilatation of the pupils, respiratory gasps at longer and longer intervals, 
and finally cessation of respiration. After complete occlusion of these 
arteries, for not longer than two to three minutes, the brain, on the 
ligatures being once more loosened, showed the power of complete 
recovery. The sudden re-entry of blood stopped the spasms, and in no 
case did it cause them. On loosening the ligatures the rabbit often gave 
a sudden jump forward, then remained for a few moments as if paralysed, 
and finally recovered completely. Death without spasm occurred in 
debilitated or over - anaesthetised animals. These spasms are not 
occasioned by the change of intracranial pressure, for they are produced 
in no less a degree when the pressure is maintained by an injection of 
normal saline solution into the carotid artery. The spasms and other 
symptoms likewise appear when all the cerebral venous outlets are 
blocked. If one venous outlet be left unobstructed an efiicient circula- 
tion is maintained, and the animals do not die. 

Ciputy, Markwald, and others have produced anaemia of the brain 
experbnentally by the method of embolism. Either fine powder or melted 
wax has been used to plug the cerebral arteAos. The ari’est of the 
circulation of the whole brain by embolism almost immediately causes 
cessation of respiration, an enormous rise of arterial pressiu'e, and slowing 
of the heart-rate. The heart is sometimes completely inhibited. In a 
few minutes death follows, preceded by acceleration of the heart and fall 
of pressure. Embolic anesmia, of the cerebral hemispheres alone, causes 
slowing of the pulse, with no rise of arterial pressure. The animal is 
sleepy and unable to walk, while the limbs remain in abnormal positions. 
There is no response to stimulation of light or sound. If the mid-brain 
be cut off from its blood-supply opisthotonos qccurs. If the basilar 
artery be embolised by injections into the vertebral arteries the greatest 
pressor effects occur, and after some spasms from failure of respiration 
death quickly results 
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The effect which foflow ligation of the four cerebral arteries vary 
„."e^ly in different animals; to a less extent in different individiuls. 

anastomosis is set up by way of a branch from either 
su^rior intercostal ar|ery. This passes in with the brachial plexus and 
joins the anterior spinal artery. These arteries, after the ligature of the 
vertebrals and carotids has been carried out, liecome almost as large 
as the vertebrals, an& maintain an efficient circulation. Thus, in dogs, 
de^l^ never ensues. On the^ther hand, almost all rabbits and 40 per 
cent of cats die, either at once or in a few hours after the quadruple 
ligature has been simultaneously applied. Monkeys likewise die in the 
course of a few hours. Most monkeys survive the simultaneous ligation 
of both carotids. They usually succumb to ligation of the two carotids 
and one vertebr^. If the ligatures be applied in monkeys, not simul- 
t|jbneously but successively, at intervals of a few days, no untowai*d 
symptoms arise. When a record of cerebml venous pressure is taken 
and the four cerebral arteries are ligatured in the dog, the venous pressure 
is seen at first to fall distinctly, and then gradually to recover itself. 
The pressure in the circle of Willis (peripheral end of carotid) falls 
likewise. It rises subsequently as the anastomotic pathways become 
open, and even in some cases to a higher level than normal. This is 
owing to the pressor effect produced by bulbar aniemia. 

The symptoms of acute cerebral anssmia are the same whether pro- 
duced by ligature of the arteries or by embolism. If the cerebrum bo 
rendered bloodless, loss of consciousness and general motor paralysis 
result. Epileptiform spasms may occur in strong subjects. The pupils 
dilate and nystagmus often occurs. Rigidity and reflex hyper-excitability 
are marked symptoms. • 

In monkeys if two carotids and one vertebral be ligatured, the pupil 
is dilated on the side opposite to the obstructed vertebral. When the 
hind brain is suddenly rendered anaemic, there ensue general spasm of a 
tonic character associated with rigidity, vaso-motor spasm producing a 
high blood-pressure, respiratory spasm, and a slow heart caused by spasm 
of the vagus centre. The state of spasm is followed by paralysis, as is 
shown by the failure of respiration, fall of arterial pressure, and accelera- 
tion of the heart. In ^exhausted or deeply anaesthetised subjects spasm 
does not appear, and the stage of paralysis is rapidly reached. Gener- 
ally the primary cause of death is failure of respiration. If this be 
compensated by artificial respiration the heart continues to beat, and 
then the vaso-motor paralysis which ensues may ho a secondary cause of 
death. This can be compensated by compression of the abdomen and 
by placing the animal in the vertical feet-up position. In rare cases 
vaso-motor paralysis may bo the primary cause of death. 

Chtyne’Sidce9^ respiraiim and Traube-Hering Hood -pressure curves arc 
commonly obtained in conditions of anaemia of the spinal bulb. The 
injection of morphine, \ solution of magnesium sulphate, an^ the adminis- 
tration of chmroform frequently produce these curious phenomena in dogs, 
especially after ligation of the cerebral arteries. In hyberiiating animals 
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they are constantly present ; group respiration may freqifently be* seen 
in sleeping children. The phenomena may occur when the arterial 
pressure is high. Such is the case in dogs poisoned with morphine. ^In 
some cases T^ube curves may be peripheral and»not central in ormn. 
This periodicity of action seems to be a sign of lowered nutrinon 
in the bulbar centres. 

Obliteration of the cerebral arteries in man produces the same symptoms 
as in animals. If both common carotid# be suddenly compressed ^the 
pupils widen, respiration deepens, dizziness and loss of consciousness 
follow. Epileptiform spasms frequently occur. I have produced clonic 
spasms in myself by compression of one carotid artery, thus ccftifirming 
the experience of Schiif. The first effect of the compression was a 
tingling sensation in the eye on the same side ; then followed a march of 
a sensation of pins and needles down the opposite side of the body.: 
this began in the fingers, spread up the arm, then down the leg. Finally, 
clonic spasms of the flexors of the forearm occurred, accompanied by a 
feeling of vertigo and alarm. Consciousness of the clonus was aroused by 
the sensation of the hand striking the aim of the chair. In dogs, on the 
other hand, with the four cerebral arteries tied, 1 find the excitability of 
the cortex markedly increased. 

The effects of compression of one carotid vary in different men; 
no doubt in relation to the freedom of the anastomosis in the 
circle of Willis, and to the excitability of the cerebral cortex. The 
spasms, when produced, are in every respect the same as Jacksonian 
epilepsy, or the epileptic fits produced by tetanisation of the sensori- 
motor area. On occlusion of one carotid artery in the monkey com- 
pensation by the circle of Willis is not immediately complete. Horsley 
and Spencer found that, on ligaturing one carotid, the pia mater pales on 
the side of the ligature, and the cortex becomes far less excitable. The 
first effect of such anaemia is to raise the excitability of the cortex 
(Orchansky). In an hour the circulation is fully restored. From the 
results of physiological experiment we can be assured that ligature of 
both carotids, if done slowly, and at due intervals of time, can be carried 
out without fatal results. If the artery were so gradually occluded by a 
screw clamp as to allow time for expansion of aLastomotic pathways, no 
ill effects, such as hemiplegia, should ever result. There is a pathological 
case on record of gradual obliteration of all four cerebral arteries; 
efficient anastomosis was established in this case, and no cerebral symptoms 
wore evoked during life. 

Sudden and simultaneous ligature of both carotids must be regarded 
as a highly dangerous operation. Sudden occlusion even of one carotid 
has in some cases been followed by hemiplegia. 

In certain cases, by the simultaneous ligation of the four arteries in 
the dog, or of three arteries in the monkey, a condition of idiocy has been 
established. rTo produce this is not easy, as the cerebral cir^lation must 
be reduced to such a point that the animal hangs between life and death. 
Most dogs recover from the ligation of the two carotids and two 
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vert^rals, after but slight and temporary signs of paralysis. In some 
cases one superior intercostal artery has been tied also, and yet the 
animals have completely recovered. Most monkeys, on tl^ other hand, 
dieVn the course of ti/^nty hours from the ligation of two carotids and 
one^vertebraL In one case the animal lived in a condition of complfte 
idiocy, paralysis and rigidity. When in another monkey one carotid and 
one vertebral were tied, and the other carotid ligatured after an interval 
of lii^e days, no marked symptoms ensued. Thus a very few days is 
sufficient to establish the expansion of anastomotic pathways. 

A do^ rendered idiotic by the method of ligation exactly resembles 
Goltz’s brainless dogs. Ho sleeps and wanders round the room alternately ; 
there is a continvval tendency to circus movements ; the tactile sense is 
greatly paralysed ; movement is defective ; his legs slip oiitwanls an<i 
give way under him. He stumbles blindly into every object, but can 
smell and hear. An enraged cat, tobacco smoke, lighted matches, jmiss 
equally imnoticed before his face. Ho persistently tries to get through 
impossible objects, and finally falls asleep in front of them, his botly and 
limbs being placed in unnatural positions. Ho cats refloxly when foo<l is 
placed in his mouth. The optic discs present congested veins and small 
anaemic arteries.^ In four or five days’ time all these symptoms disappcjir, 
and the animal recovers completely. 

On histological examination of the brains of these dogs, Dr. Mott finds 
that within twenty-four hours of the operation, and during the stage of 
idiocy, the nuclei of the cortical cells become swollen, and the cytoplasm 
of the cell is stained diffusely- by Nissl’s methylene blue method. The 
stichochrome granules disappear from the cells, to reappear once more 
when the animal recovers. In the monkey the pathological changes have 
gone further, and the symptoms have been more profound. One monkey 
became completely rigid, in the extended position, anaesthetic and para- 
lysed. It remained dn the same condition for five days and was then killed. 
The brain was softened. Microscopically, many of the cortical cells were 
found greatly swollen and devoid of stichochrome giunules ; the perivascular 
spaces were distended with exudation, and contained numerous phagocytes. 
It is noteworthy that by Golgi’s method the cells and their dendrites 
appeared unaltered. It is extraordinary that this monkey, although dcafl 
to all other forms of stimulation, when a cat entered the room twice made 
a hoarse guttural sound of alarm and attempts at flight movements. 

Cerebral anosmia of slow onset, — When general ansBrnia of the brain 
comes on gradually, symptoms of exalted excitability do not appear. In 
man, headache, hyperaesthesia tinnitus, and vertigo are common symptoms, 
associated with mental dulness and drowsiness. In some cases great 
mental irritability and insomnia may appear. The patient loses the 
power of decisive action, may suffer from melancholia and be filled with 
unreasoning fears. Diviness of sight or double vision and d^fness may 
bo complained of. Muscular power is weakened, memory- is deficient, 

» In these conditions the author finds the cortex to Ije hyp^r-excituMe. The seii> 4 ory and 
not the motor pathways are disturbed. 
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power of application and energy of action are lost Continued anaemia 
of the brain may result from heart failure, from loss of vaso-motor tone, 
from exhaustjpg diarrhoea, or from defects in the quality of the bloody 

Whatsoever tends to raise the general venous pressure causes at fthe 
safhe time cerebral venous congestion ; and this, by obstructing the flow of 
arterial blood, leads to anaemia of the brain. Likewise whatsoever tends 
to lower arterial blood>pressure lessens the flow in the cerebral arteries. 

In infants collapsed from choleraic diarrhoea the depression ot^the 
fontanelle shows that the blood-pressure is insufficient to overcome the 
resistance in the cerebral arteries. In these cases pallor of the face is 
well marked. Somnolence may pass into coma, then the pupils dilate, 
and become insensible to light; and death results Uom the gradual 
paralysis of the bulbar centres. 

Chronic anaemia of the brain may result in permanent damage. Iti 
children the development of the brain may be arrested, and imbecility 
be the consequence. Long-continued general loss of vascular tone or de- 
generation of cerebral arteries, and consequent failure of efficient cerebral 
circulation, may be a fruitful source of cerebral degeneration and of lunacy. 
Valvular disease of the heart may lead to the same end. Persistent 
mechanical congestion of the veins, arising from pulmonary disease and 
from cough, must reduce the cerebral circulation. The recumbent posture 
is the obvious treatment in simple cases of cerebral anaemia. Sudden 
changes of position should be avoided. In all conditions of exhaustion 
of the circulatory mechanism absolute rest in bed is most beneficial. The 
period of complete rest should be followed by gradual return to periods 
of gentle exercise. Strychnine is indicated, and, in conditions of restless- 
ness and insomnia, mdlrphine. It should be remembered that morphine 
is one of the best vaso-constrictors and cardiac tonics we possess. 

General tonic treatment should be employed, as it must always be 
borne in mind that the deficient circulation may be mere often a symptom 
than the primary cause of nervous exhaustion. 

The fact that the brain can continue its functions with a greatly 
reduced blood-supply is shown, not only by the experiments on the effect 
of ligation of the cerebral arteries, but by the lack of any marked 
cerebral symptoms in advanced cases of pernicious anaemia. It has been 
demonstrated by determination of the gases in cerebral arterial and venous 
blood that the brain is not a seat of active combustion. The combustion 
of the muscles, whether at rest or in the state of epileptic spasm, is vastly 
greater than that of the brain. 

Cepebral venous congestion. — The symptoms of passive congestion 
are most marked when the congestion is sudden in onset. Mechanical 
congestion is caused by the head -down position, by anything which 
imp^es the flow of blood in the jugular veins, such as tight clothing round 
the neck, and by any cause which hinders the entry of venous blood into 
the thorax oi- heart. 

Experimentally it has been found that a marked rise of cerebral 
venous pressure occurs when a band is tightened round the neck of a dog 
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BO aff to exclude the traciiea. Even flexion of the neck or contraction of 
the neck muscles will raise the cerebral venous pressure. 

The garrotter produces loss of consciousness in his victim by suddenly 
both the carotid arteries and the jugular veins. Cough or 
holling of the breath during great muscular efforts are means by whjch 
cerebral congestion is produced in ordinary life. Sir K. Gowers quotes 
the case of a man who exhibited clonic B])asms at the climax of long 
co^^hing fits. Congestive Iseadache is often produced by coughing. 
Since the cerebral capillary pressure is much increased by any great rise 
of intra-thoracic pressure, we might expect to find miliary arieurysms in 
men who have followed laborious trades. Hard toil, however, does not 
appear to be a sufiicient cause in itself ; the wall of the vessel must be pre- 
disposed, by some toxic agency, to degenerate. 

. It is easy to understand why cerebral haemorrhage should most 
frequently occur when the veins are congested by stmining at stool, 
muscular effort, violent cough, stooping to button boots, or during copula- 
tion ; or again during sleep when the body is in the horizontal posture. 
The fact must never be lost sight of that cerebral capillary pressure 
varies absolutely with general venous, but only proportionately with 
arterial pressure. 

Persistent mechanical congestion of the brain ciiuses somnolence, 
mental inactivity, vertigo, and other symptoms which arc characteristic of 
cerebral anaemia. Anaemia of the brain produces the same effect, whether 
the flow of arterial blood be reduced by a fall of arterial pressure or 
by a rise of venous pressure. In both cases the brain is congeste^l with 
venous at the expense of arterial blood. 

Cerebral venous congestion is produced dur^g epileptic convulsions. 
In the status epilepticus this congestion must ))e greatly prolonged, and 
perhaps leads to those signs of meningitis which are sometimes found 
after death. It is important to remember that, owing to the impeded 
circulation and back pressure, the heart becomes engorged in diastole 
during the fits. The lungs become congested for the same reason. 
Diastolic engorgement leads to a deficient coronary circulation, for the 
blood circulates in the coronary arteries in inverse ratio to the pressure 
within the cavities of«the heart; hence, perhaps, the fatty degeneration 
of the heart which, according to Mott, is generally found in these coses. 

Although sudden ansemia of the brain excites epileptic spasms, yet we 
have no right to ascribe the causation of idiopathic epilepsy to cerebral 
anaemia. Sphygmometer readings show that there is nothing abnormal in 
the arterial pressure of epileptics. The fits cannot well be occasioned by 
vaso-motor spasm of cerebral vessels, for although these vessels possess 
nerves, they cannot be made to contract by any experimental means. We 
must fall back on the hypothesis of explosive discharge of unstable nerve 
elements, and suppose that in the epileptic the insulation between the 
dendrites of the ass^Ksiation nerve-cells is weakened, ilfemon y Cajal 
ascribes to the glia cells the function of an insulating material. He sup- 
poses the processes of these cells, when expanded, may act as an insulating 
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material Given the explosive condition of t£e cells, it^is quite - con- 
ceivable that the fits may be sometimes discharged by changes in the 
civeolation. 

In those yc»ung children in whom convulsions arg excited by paroxysms 
of ^ughing, or exhaustive diarrhoea, venous congestion and anaemia of Khe 
brain are probably the immediate cause of the nerve storm. 

To sum up then ; — 

1. The symptoms of acute cerehid aiiceniia may he produced in man hy ^ — 
(i.) Embolism of cerebral arteries, (ii.) Meningeal or cerebral haemorrnage ; 
in these cases the anaemia of the brain may be local or general, (iii.) 
Failure of the heart’s action, (iv.) Obstruction of the respiration ; the 
symptoms of asphyxia being those of acute cerebral anaemia, (v.) The 
intr^uction into the system of some substance by which the blood is 
renderkl useless for tissue respiration, (vi.) Great loss of blood, (vii.) 
Determination of blood to the abdomen by sudden vaso-motor paralysis, 
(viii.) Acute cerebral venous congestion, (ix.) Compression of the cerebral 
arteries. 

As there is no evidence of the action of cerebral vaso-motor nerves, 
cerebral anaemia cannot be ascribed to spasm of the cerebral arteries. 

2. The usual symptoms of acute cerebial ancemia are in sequence : — 
{a) Loss of consciousness ; {b) epileptic spasm ; (c) dilated pupils and 
nystagmus; {d) respiratory spasm; {e) slow heart; (/) rise of arterial 
pressure ; (g) fall of arterial pressure, acceleration of the heart, cessation 
of respiration. The cortical and bulbar centres are first excited and 
then paralysed. The fatal symptoms arise when the bulbar circulation 
ceases. 

3. If an animal be ip a state of collapse or deep anaesthesia, or if the 
anaemia be slow in onset, the excitatory symptoms fail to appear. 

4. In death from acute cerebral anaemia respiratory paralysis usually 
precedes vaso-motor paralysis. 

5. Cheyne-Stokes respiration and Traube-Hering ciuwes are common 
in states of partial anaemia of the bulbar centres. 

6. Ligation of both carotids and both vertebrals does not entirely 
cut off the brain from blood. The anastomoses with the anterior 
spinal artery still remain open. 

7. A condition of idiocy, accompanied by motor paralysis and anaes- 
thesia, can be induced by ligation of the cerebral arteries. In this con- 
dition the cortical cells lose their stichochrome granules, 'and stain with 
methylene blue diffusely. The nuclei become swollen. If the cerebral 
circulation, by the opening of anastomotic pathways, become once more 
efficient^ the condition of idiocy passes off as the cells regain their normal 
standard. 

8. The cerebral arteries can be tied with safety if sufficient time be 
allowed to elapse between the successive applications of the ligatures. In 
ligaturing the^ carotid arteries in man the vessels ' should be obliterated 
slowly by means of a screw clamp, so as to allow time for the^anastomotic 
pathways to be opened up. 



EXPERIMENTAL PATHOLOGY OP CEREBRAL CIRCULATION 265 


91 Chronic cerebral anaemia may be caused by (a) loss of vaso-motor 
tone and a feeble heart ; (6) venous congestion arising from valvular 
disease of the heart ; (c) impeded pulmonary circulation ; (d) pressure 
on the cerebral veins. • 

•10. A slight degree of anaemia augments the excitability of the 
cortex. Severe anaeqiia reduces the cortical excitability, while it very 
greatly increases that of the bulbar centres. Total anaemia of the 
cer§l^m produces almost iflstantaneous loss of consciousness, and 
abolition of cortical excitability. 

The experimental effects of compression of the brain, or 
expressfbn of the cerebral blood. — Boerhaave tells of a man at 
Paris who, at times, would beg money in a piece of his own skull, his brain 
being covered only with dura mater. “ Upon gently pressing the dura 
mater he suddenly perceived, as it were, a thousand sparks before his 
eyes, and upon pressing a little more forcibly his eyes lost all their 
sight; by pressing the hand still stronger on the dura mater he fell 
down in a deep sleep, which was attended with all the symptoms of a 
slight apoplexy merely by this pressure with the hand, which was no 
sooner removed but he as gradually recovered from the symptoms as 
they were brought on, the apoplectic symptoms first vanishing, then the 
lethargy, and lastly the blindness ; all his senses recovering their former 
perfection.” 

La Peyronie has left records of an equally interesting patient. By 
injecting the sac of an abscess over the region of the corpus callosum the 
man could be thrown into stupor or awakened, at will. 

By pressing on the sac of a meningocele children can be put to sleep 
and the respiration slowed. Every experimenter ^on the subject of com- 
pression of the brain has produced in animals the same series of symp- 
toms: — (l) Pain, probably due to the tension of the dura mater, (ii.) 
Clonic spasms and^ circus movements when a high pressure is suddenly 
applied, (iii.) Constriction of the pupils, followed by dilatation : the 
compressed side is affected first ; nystagmus may occur, (iv.) Stupor 
and coma, (v.) Slow heart and slow deep snoring respiration, followed, 
in the later stage, by respiratory gasps and acceleration of the heart, 
(vi.) Vomiting, empty iilg of the bladder and rectum. 

Compression can be experimentally produced by : — (a) The injection of 
a simple fluid, such as serum or saline, into the subdural space through a 
tube which has been screwed into the skull, (ft) By the production of 
hsemorrhage in the cranium : the carotid artery can be connected with 
a tube which has been screwed into the skull, and the blood can then be 
permitted to flow at arterial pressure into the cranial cavity, (c) By the 
local introduction of a foreign body of given limited volume : to effect 
this, an indiarubber bag can be inserted into the subdural space, and by 
means of a gradtlate(|^ syringe this bag can be distended to a definite 
volume. 

An important distinction must be drawn between compression by a 
foreign hody of limited volume and compression by the continuous injec- 
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tion of fluid at a constant pressure. In the latter case, if the fluid spread 
with ease to all parts of the cranial cavity, the pressure throughout this 
cavity will rise to that of the injection, and all the veins and capillaries 
become compfessed ; finally, when the injection ^ssure is made equal 
to^'the arterial pressure they will be obliterated. Thus, when the pressure 
of the injection fluid is raised gradually, fatal sympjboms do not originate 
until the injection, and conseqiiently the intracranial pressure, reach 
almost to the height of the arterial pressure. If, on the other han^,#the 
injection fluid should not spread easily to all jmrts of the cramo-vertebral 
cavity the distribution of pressure will be various. Fluid can leak away 
from the cranial cavity with great ease. If there be considerable resist- 
ances to the spread of the injected fluid, and this fiujd leak from the 
cranial cavity, it is clear that the pressure will be greater at the seat of 
injection than at more distant parts. If the fluid do not spre^ at all, 
but form a local collection at the seat of injection, the condition then 
becomes one of local compression ; that is to say, the blood will be 
driven from the part of the brain which is compressed until the local, 
cerebral, vascular pressure rises to that of the injected fluid. 

When compression is applied locally the brain does not transmit 
pressure equally in all directions. This conclusion has been reached by 
measurements of intracranial pressure in the cerebral, cerebellar, and 
vertebral chambers respectively. The brain can by no means be regarded 
as a bag of fluid enclosed in a rigid box ; it is rather a viscous, inert mass 
of the consistency not of a bag of water but of a lump of putty. The 
brain substance itself is indeed incompressible, but the blood-vessels form 
an expressible sponge-work, lying chiefly on the outside of the brain mass. 
Each cerebral hemisphere lies in a separate chamber, partially protected 
from any increase of pressure in the opposite hemisphere by the strong 
falciform ligament. The cerebellum and spinal bulb lie in a chamber 
protected from cerebral pressure by the tentorium cey ebelli ; the narrow 
isthmus tentorii cerebelli is accurately filled by the p^uncles of the great 
brain. The cerebellar chamber is connected with the vertebral canal by 
the narrow foramen magnum. The orifice of this foramen is blocked by 
the cerebellum and the spinal bulb. When fluid is rapidly injected under 
high pressure into the subdural space in the p&rietal region, the great 
brain is driven down and blocks the isthmus tentorii cerebelli. At the 
same time the cerebellum and bulb descend and completely block the 
foramen magnum. 

When fluid is injected at low pressures the result is different^^ for the 
fluid, following the course of the cerebral vessels, can escape into the 
vertebral canal at each cerebral pulsation. It is necessary to bear in 
mind that, in all cases of simple injections, the fluid rapidly e^pes 
from the cranio-vertebral cavity by way of the veins. Thui^ to maintain 
pressure within the cavity, the injection must be continuous. The 
cause of the major symptoms of apoplexy is the arrest^of blood-flow 
in the bulbar centres. To produce the annmia of these centres any 
pressure, above the capillary pressure, applied locally to the centres is 
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sufficient. The resistance in the bulbar capillaries 'need only be increased 
until that point is reached when the blood will flow through other path- 
ways in the remaining parts of the brain offering less resistance. Now 
th^ bulb is so situated that the pressure of fluid injected into the 
meningeal spa^ cannot be locally applied to the bulbar centres. For 
example, if fluid be injected through the occipito-atlantal membrane, it 
will not only spread to all parts of the vertebral canal, but cause the base 
of #lie brain to float up. Ilius the pressure in the cranio-vertebral cavity 
rises everywhere to much the same point, and the injection pressure must 
be raised almost to the arterial pressure before the major symptoms of 
apoplexy arise. Local compression can, however, be applied directly to 
the bulbar centres by the introduction of a foreign body into the fourth 
ventricle \ it can be applied indirectly through the descent of the brain 
mass when a local pressure of sufficient height is applied to the cerebrum 
or cerebellum. By translation of the brain mass the bulb can be 
pressed against the bony margin of the foramen magnum, and the capil- 
laries of the bulbar centres obliterated. 

In the case of a haemorrhage into the cranial cavity blood can form a 
local collection in the brain substance, in the ventricles of the brain, 
between the dura and the bony wall of the skull, or in the subdural 
space. In some cases, on the other hand, the blood can spread like an 
injection fluid to all parts of the cranio-vertebral cavity. In this last 
case the amount of bsemorrhage, and consequent expression of blood from 
the brain, can reach very large limits before the bulbar centres are 
rendered completely anssmic. As blood clots within the cranium, and 
forms a foreign body, it cannot leak away through the veins in the same 
way as simple injection fluid, such as normal saline or serum. If the 
hssmorrhage and consequent clot be large, no remission of the symptoms 
occurs after the cessation of the haemorrhage ; but the remission can 
be attained immediately by freely opening the skull and clearing out the 
clot. It is very important to note that the mere opening of a small 
trephine hole is not sufficient to relieve compression; the clot still 
remains within, and the brain matter presses up against the trephine hole, 
and closes it up as a valve. To remove the compression entirely the clot 
must either be cleareef out, or the hole made large enough to allow a 
compensatory expansion of the volume of the brain. 

It cannot be too foroibly urged that it is not the rise of intracranial 
pressure but the cerebral anaemia which produces the symptoms of 
apoplexy. The blood-clot as a foreign body occupies a certain volume of 
the cranial cavity, and the cerebral blood volume is decreased to a corre- 
sponding amount. In the case of the insertion of a foreign body the 
pressure is raised to arterial pressure in that part of the brain where the 
capillaries and veins are entirely obliterated ; in the neighbouring part 
of the brain, where the vessels are compressed but not obliterated, the 
pressure wiU be less ; and in the most distant parts, which lie in some 
other chamber of the cranio-vertebral cavity, the pressure may remain 
normal. Since the major symptoms of apoplexy will not arise until the 
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bulbar capillaries are obliterated, it follows that fatal rei^ults will ensue 
from a sii^l haemorrhage into the cerebellar chamber which in the cerebral 
chamber would produce but slight symptoms. A very small local 
haemorrhage i& the neighbourhood of the bulbar Centres will suffice^ to 
obliterate the bulbar capillaries and produce death. To produce dekth 
by bulbar anaemia, in the dog, a foreign body .must be introduced 
within the cerebraJ chamber = 4 to 6 c.c. in volume ; in the cerebellar 
chamber = 1 to 2 c.c., and in the fourth ventricle = 0*5 to 1 c.c. 

Since at any pressure above cerebral venous pressure the cerebro- 
spinal fluid rapidly leaks away from the cranial cavity, this fluid can be 
entirely neglected in dealing with the pathology of compression. It is 
absolutely erroneous to teach that increased cerebral pressure is transmitted 
to all parts of the cranio-vertebral cavity by the cerebro-spinal fluid. It 
is equally erroneous to teach that a foreign body within the cranium 
exerts pressure. Intracranial pressure is always circulatory in origin ; 
the capillaries and veins are compressed, and the passage of blood blocked 
by the presence of the foreign body. The pressure in the compressed 
area is raised to arterial pressure so soon as the blood can no longer find 
ah exit through the arterioles. When a local area of capillaries is thus 
blocked by a foreign body the blood takes the pathway of least resistance 
through the other vascular areas of the brain. In and around the com- 
pressed area, if it be extensive, there lie a large number of arterioles 
in which the mean arterial pressure is attained, for the outlet from these 
vessels is blocked. The arterial pressure transmitted from this area 
through the brain substance will tend to produce compression of other 
capillary and venous areas. At the same time, exudation of fluid at 
arterial pressure may take place from the blocked vessels and produce 
oedema of the brain, which in its turn will tend to compress neigh- 
bouring capillary areas. It follows from this that the higher the arterial 
pressure the more the primary area of compression may tend to spread. 
If this conclusion be sound, it is obvious that, in cases of cerebral 
hsemorrhage, the arterial pressure should be kept at a low standard, 
until the blocked vessels are filled ^vith blood-clot and phagocytosis has 
begun to remove these clots. 

When a blood-clot is removed by the surgeon inflammatory oedema 
of the brain may arise secondarily. The increase of vascular tension in 
the inflamed area of dilated arterioles will tend to compress neighbouring 
cerebral areas in which the capillaiy tension is less. This inflammatory 
oedema is the origin of hernia cerebri ; the hernia is nature’s method of 
relieving the cerebral compression, and indicates the line which surgical 
treatment should follow. 

The growth of a tumour within the cranium may produce compression 
of the cerebral capillaries. Owing to their greater width the pressure in 
the capillaries of a glioma is higher than cerebral c^illary pressure. The 
cranial contents cannot be increased, and if the quantitative datio of cell 
tissue to blood-vessel be altered it must be at the expense of the blood 
volume. Room for the new growth can be found only by compensatory 
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expr^sion of h)lood, or \}y atrophy. li the tumour grow slowly, brain 
atrophy may take place as fast as new growth increases ; thus intracranial 
tension may not be raised. Tumour can produce acute attacks of corn- 
predion by exciting ip^mmation with haemorrhages, oedenifti of the brain 
substance, thrombosis of the blood-vessels, and thickening of the meninges. 
As inflammatory products collect in the cranial cavity the blood volume 
is proportionally diminished. Whenever an inflamed area becomes hyper- 
een^c a corresponding area must become anaemic. Thus compression of 
cereoral areas may be produced by meningitis and cerebral abscess. 

In the choroid plexuses the resistance to blood-flow is probably less, 
and the* capillary pressure higher than elsewhere in the brain. It is 
highly probable that much of the cerebro-spinal fluid is secreted from 
these vascular fnnges and, passing into the general meningeal space, is 
ijisorbed by the veins. Should the Sylvian aqueduct or the foramen of 
Majendie be blocked, ventricular hydrocephalus may result, owing to the 
fact that the secretion takes place faster than absorption, and is at a 
higher pressure than that of the cerebral veins. If the veins of Galen 
are blocked the pressure in the choroidal fringes will rise almost to that 
of the arteries owing to the deficiency of anastomosis with these veins. 
In such case secretion becomes faster than absorption, and hydro- 
cephalus results. A local collection of fluid in the ventricles, at a 
pressure higher than cerebral capillary pressure, must inevitably lead to 
cerebral anssmia and atrophy. Symptoms of compression rapidly appear 
in the adult ; in the child, atrophy of brain substance and expansion of 
the cranial cavity. A large number of cases of hydrocephalus have now 
been recorded which show that the cause of the mischief is the blocking 
of the aqueduct or the veins of Galen by inflammatory exudations or 
tumours. Ventricular hydrocephalus should be relieved by draining the 
cavity into the general meningeal space. Dr. A. Sutherland and Mr. 
Watson Cheyne have recently demonstrated the truth of this conclusion : 
in a case of acute hydrocephalus Mr. Cheyne inserted a catgut drain 
leading from the lateral ventricle to the subdural space, and closed the 
cranial opening; under this treatment the head rapidly diminished in 
size and the symptoms disappeared. 

From the final sectioup of this article the following conchisions mag be drawn : 
— (i.) The brain does not transmit pressure equally in all directions, (ii.) 
In regard to compression by foreign bodies there is a large amount of 
pressure discontinuity between the cerebral and cerebellar chambers. 
There is complete pressure discontinuity between the cranial and vertebral 
cavities. * (iii.) The cerebro-spinal fluid cannot transmit a local rise of 
pressure to other parts of the brain, (iv.) Any pathological increase of 
cerebral pressure is circulatory in origin : a foreign body obliterates veins 
and capillaries, and thus at the seat of obliteration the cerebral presssure 
is raised from capillanr to arterial pressure, (v.) It is not mechanical 
pressui'e but the cessaraon of blood-flow which produces tha symptoms of 
compression, (vi.) The major symptoms of compression are produced by 
ftnnftTnin. of the spiual b^ilh, and are exactly comparable to the symptoms 
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eerebral antamia otheHHw prodoeedL (tii)' A &i'tiQaIltf.fon$0^ 
IdUa in the bulbar region, and in the oarebellhr chamber, than in 
oirehral chamber, (vim) A trephine hole does not necdssarily reliere 
companssion. ^ The foreign body must be removed, )pr the opening be large 
enough tb allow an equivalent expansion of the cranial contents. , (ixt) A 
secondary increase of compression can be brought about by conc^tive or 
inflammatory oedema, and this condition is enhaticed by high arterial 
pressure." " 

Leonard HitlL 
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THE'EEGIONAL DIAGNOSIS OF CEREBRAL DISEASE ^ 

Introduotoi^. — The regional diagnosis of cerebral disease is, in some 
instances, comparatively easy ; in others exceedingly difficult, or not 
infrequently altogether impossible. The case is simplest when a stationary 
lesion, such as softening, invades centres, tracts, or structures, the function 
of which has been determined with some accuracy, whether by anatomical, 
physiological, or clinical research, singly or conjoflitly. The case is most 
difficult when the lesion is of such a character as to exercise a widespread 
disturbance in the whole intracranial structures ; or when it is seated in 
a region the exact function of which has not been accurately determined 
by any method of investigation ; or again when it may be compensated 
by the corresponding region on the opposite side, or by other parts in the 
same hemisphere. 

The data which en^le us, so far as it is at present possible, to arrive 
at a correct regional diagnosis are seldom anatomical, physiological, or 
clinical alone, but rather a combination of all three ; and in the following 
pages, therefore, reference will be made to whatsoever method of investiga- 
tion seems best ' calculated to throw light on the questions under 
consideration. 

Beyond the fact, familiar since the time of Aretaeus, that in hemi- 
plegia the lesion is in the opposite hemisphere, comparatively little had 
been positively established by clinical investigation alone until recent 
years. Under conditions apparently similar there was so much diversity in 
symptomatology, that clinical research had not succeeded in establishing 

^ In the proparation of this article I gratefully acknowledge much valuable help 
from my Demonstrator, Dr. W. Aldreu Turner, and fit>m my former clinical assistant, 
Br. Ashley Mackintosh, Assistant Physician, Royal Infirmary, Aberdeen. 
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mw^ beyond a few em|»irical generaliaations — aueh is that leaibii of 
B^fSoa’a t^gion is the cause of certun forma of aphasia ; ai^ that iftitation 
of the Rolandic area is the cause of unilateral convuhdonsy appropruttely 
named “ JacKsonian epilepsy ” — generalisations extremely valuable in a 
diagnostic point of view, but unintelligible according to previous Con- 
ceptions of the constitution of the organ of mind. « 

The chaotic darkness of clinical medicine was first illumined, and a 
new era inaugurated, by the experimental %iethods first begun by I^jitsch 
and Hitzig, and since assiduously pursued by many investigators. These 
observers, apart from what they have positively established, and 
irrespective of those individual differences and discrepancies v^ich not 
unnaturally arise in the investigation of vital problems of great coifi- 
plexity, have so stimulated thoroughness in clinical investigation and 
accuracy in pathological records, microscopical and macroscopical, that 
they have revolutionised cerebral physiology and pathology. It is, there- 
fore, only in the observations of the last twenty odd years that the 
materials are to be found on which we may base reasonable conclusions or 
speculations as to the probable nature and extent of intracranial lesions 
or disturbances of function. The observations of previous generations 
derive a dignity and importance more as examples of practical rules or 
of laws otherwise arrived at, than as contributions to establish these 
laws. It is unnecessary here to describe the methods which have 
proved so fertile in the hands of Fritsch and Hitzig and their 
followers, as these are now matters of general knowledge. Suffice it to 
say that they combine both the excitation and destruction methods; 
that is, excitation by electrical stimulation, and destruction- by methods 
calculated, as far as possible, to obviate primary or secondary implication 
of other structures, near or remote. Excitation and abolition, or 
impairment, of function practically embrace all the phenomena which 
can be induced by cerebral lesions ; all lesions may therefore be classified 
into two great groups, imitative and destructive. These two classes of lesions,^ 
however, are not separable by hard and fast lines ; for a lesion which is 
irritative in the first instance may in time prove destructive, and cause 
annihilation of the function which formerly it excited ; and, similarly, 
lesions, essentially destructive from the firsts may fie the centre of a zone of 
irritation, so that irritative phenomena, of greater or less range, are super- 
added to the paralytic symptoms. An effect intermediate between that of 
irritation and destruction must also be taken into account, namely, the per- 
turbation, inhibition, or temporary cessation of the functions of parts 
more or less remote from the seat of actual lesion. This is a dynamical 
infiuence most frequently seen in connection with sudden lesions, and 
probably due to the rupture of the solidarity which normally exists be- 
tween the several intracranial centres ; but whetheivit should be regarded 
as being irritative or destructive, is not quite clQ.ar. As, however, the 
ultimate effect is the abolition or impairment of function, it:, niay rightly 
be classed among the destructive lesions, and designated indirect^ in con- 
tradistinction to those which act directly on the parts in which they are 
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priiparily Bituafied. It is the lesions of this last which create so much 
dif^vlty in the accurate regional diagnosis of cerebral lesions, and which 
also largely explain the discrepancies which abound in the reports of 
experimental lesions in ^e brains of the lower animals ; for the estimation 
of the duration and range of these inhibitory phenomena is by no meaas 
easy to calculate. It is necessary, therefore, to bear these considerations 
carefully in mind in * attempting, among the phenomena of cerebral 
disease, to separate the essential from the accidental, and to refer to their 
respective causes the various symptoms met with in connection with any 
given lesion. 

De&trB/ctive lesions are exemplified in their simplest form in atrophic 
degenerations; necrobiotic softenings, conditioned by non -irritative 
vascular occlusion*; and slight aseptic traumatism. 

* Iriitative lesicms are exemplified in inflammatory processes, neoplasms, 
and septic foci; while hidirect or inhibitory lesions are exemplified in 
pathological processes of a sudden character, such as extensive injury, 
hsemorrhagic extravasation, and the pressure and other remote effects of 
intracranial tumours. 

For the purposes of this chapter the morbid anatomy of intracranial 
lesions is unimportiint and will not be considered. What we have to con- 
sider qud regional diagnosis, is whether the lesion be essentially irritative 
or destructive in character ; and whether it be such as is calculated to 
exercise a disturbing influence on regions anatomically remote from the 
part actually invaded. A knowledge is also assumed of the general 
features of cerebral anatomy, and of the convolutional arrangement of 
the cortex, as well as of the vascular supply. 

• 

Lesions of the frontal lobe. — The frontal lobe, as here defined, 
is not coextensive with the frontal lobe of anatomists, but is restricted to 
that portion of the cerebral hemisphere which lies anterior to the pre- 
central sulcus and ^ts ideal prolongation upwards to the longitudinal 
fissure. This line cuts oflT the base of the superior frontal convolution which 
functionally should be included in the Eolandic area. Physiological 
experiment further indicates that the frontal lobe as so defined must be 
divided into s, prefronlal and a post-frontal area. The division between the 
two is indicated in the brain of the macaque monkey by a shallow 
transverse sulcus, the homology of which in man is somewhat doubtful. 

Electrical irritation of the posterior half, or post-frontal area, ^uses 
movements of the head and eyes to the opposite side ; while irritation of 
the prefrontal area is uniformly negative, or is occasionally accompanied 
by ocular movements only. It would appear, however, from Russeirs 
experiments that the lateral, or conjugate, deviation of the eyes to the 
opposite side becomes jnodified, to upward or other movements, when the 
external rectus of the opposite eye is divided — a fact which is taken to 
indicate that other oc\£t movements are represented in this area, but 
are usually concealed by the stronger and more easily excited lateral 
movements. 
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I l&iperimental leaipiitf of the frontal lobe, according to my earlier 
olie^ryatioiis, lead to a tract bi descending degenmtion, which oceiQ>ies 
^ -lowest and innermost area of frontal section - of the interhal 



Fig. 20. -Convex aspect of cerebral hemisphere. FI, ir2, F3, Superior, middle and Inferior frontal 
convolutions; AF, ascending frontal, or precentral convolution; AP, ascending parietal, or 
postcentral convolution ; PI, P2, superior and inferior parietal lobule ; Sni, supramarginal 
l^ule ; Ag, angular gyrus ; Ol, 02, 03, superior, middle and inferior occipital convolutions ; 
Tl, T2, T3, superior middle and inferior temporal convolutions ; pc, precentral sulcus ; r, fissure 
of Rolando ; «, Assure of Sylvius ; ip, lntrai>arietal sulcus ; p, parallel Assure. 


capsule, and the most mesially situated fibres of the crus. This 
degeneration I had not been able to trace beyond the upper part of the 



Fio 21.~Mealal aspect of cerebral heiiilspliere. M, Marginal gyrus ; Op, gyrus fomicatiis ; H, hippo- 
campal gyrus ; U, uncus ; Pc, precuneus ; G, cnneus ; L, Ungual lobule ; Ts, fbsifonn lobule ; 
om, Sdloso-maiglnal Assure ; po, internal parieto^xsclpital Assure ; oal, calcarine Assure. 

pons. More recent experiments in conjunction with my colleague Dr. 
Turner confifm the existence of this tract of deg£ieration after lesions of 
the frontal lobe. Its termination, however, is still uncertain Flechsig is 
of opinion that it connects the frontal lobe with the cerebellar hemisphere. 
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indir^y t^u|;h the gray ^tter of the poni^ ,, Similar degeneration 
has wn dmnbed by Brissaud as the result of lesions of the 
anterior limb of the internal capsule in man. As thia degeneration 
could not be traced into«the anterior pyramid, he concludes that the tract 
of the foot of the crus connects the frontal region with the motor nuclei 
of the medulla oblongata. 

Bechterew and Witkowsky have observed atrophy of the cells of 
the su^tantia nigra after old lemon of the anterior part of the internal 
, .capsure with descending degeneration in the crus. This Turner and I 
have confirmed in some recent experiments on the prefrontal lobe. The 
frontal lobe is considered by Bechterew to be connected with the occipital 
lobe by a large tract of fibres, termed the fasciculus longitudinalis 
superior. Bemovd of the prefrontal lobe, however, does not, according 
tto pur observations, occasion any degeneration traceable into the occipital 
lobe. 

WTien the post-frontal' region in monkeys is destroyed, a temporary 
deviation of the head and eyes to the side of the lesion always occurs. 
This, however, is only transient, even when the destruction has been 
almost, if not absolutely complete. In two experiments which I have 
described (10) the post-frontal area was destroyed in both hemispheres. 
The animals were unable to turn the head and eyes to eith‘er side for a 
day after the operation. At first they were unable to look around when 
sounds were made in close proximity to the ear, or, if they did, they 
moved the trunk and head en masse.” 

Removal of the prefrontal region alone causes no discoverable physio- 
logical symptoms, either sensory or motor. I found, however, in several 
instances, that, after the symptoms which followed destruction of the post- 
frontal area had entirely disappeared, the subsequent destruction of the 
prefrontal area induced paralysis of the head and eyes of exactly the 
same nature as before. Thus in one case, after cauterisation of the whole 
of the excitable area on its convex as well as mesial aspect, the animal, 
which at first exhibited marked conjugate deviation of the head and eyes 
to the side of the lesion, recovered within three days to such an extent 
that the defects were no longer perceptible. Extirpation of the pre- 
frontal region anterior to ^he former lesion, a month later, reproduced the 
conjugate deviation of the head and eyes to the side of the lesion. The 
conjugate deviation of the eyes continued for some time after the distor- 
tion of the head had been recovered from, but '(vithin three days this 
defect had also disappeared. 

It is difficult to remove both frontal lobes thoroughly without injuring 
the head of the nucleus caudatus, or causing lesions incompatible with 
long survival. However, in a recent experiment we have succeeded in 
removing the whole of teth frontal lobes after an interval of more than 
a month between the two operations. The removal of each lobe was 
followed by temporaiy <x)njugate deviation of the head and* eyes ; but, 
notwithstanding the apparent total removal of the frontal lobe on both 
sides, there was no permanent inability to move the head and 
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eyes freely in all directions. It would appear, ther^ore, from this 
experiment that, though the frontal lobes are evidently in relation with 
the movements of the head and eyes, complete destruction of these 
rc^ons does not give rise to permanent paralysisr; And still more striking 
^ the fact that in this same animal, after an interval of five weeks, ' 
destruction of the angular gyri, — ^in Avhich, as we shall see hereafter. 
Some are inclined to place the centres for the ocular movements, — did 
not cause ptosis, or paralyse the ocular (movements. The animal, how- 
ever, speedily succumbed to the shock of the operation, so tU^ our 
period of observation was unfortunately short. 

When the lesion is accurately confined to the frontal lobe,«(and does 
not extend backwards to the motor region proper, temporary conjugate, 
deviation of the head and eyes to the side of lesion is* the only discover- 
able physiological symptom. 

Hitzig (14), however, after destruction of the frontal lobe, has observed, 
along with impairment of the movements of the limbs, affection of the 
vision of the opposite eye, and is inclined to think that this is not 
accidental, but that the frontal lobe is related to vision. In the 
last-mentioned experiment, we observed similar effects after complete 
extirpation of the left frontal lobe, together with a portion of the base 
of the superior frontal, anterior part of the gyrus fomicatus, and a 
part of the head of the nucleus caudatus. The lesion was there- 
fore not strictly confined to the frontal lobe. In addition to the 
conjugate deviation of the head and eyes there occurred a paretic 
condition of the right arm and leg (continuing longer in the leg), and 
also a slight and temporary impairment of tactile sensibility, as well as 
distinct right hemianQpsy. These symptoms, except the weakness in the 
right leg, entirely disappeared in the course of a month ; and, as will be 
shown by other experiments, cannot l^e attributed to lesion of the frontal 
lobe, as such. 

The recorded cases in man of injury and diseas^ strictly confined to 
the frontal lobes accord with the negative character of experimental lesions 
in monkeys, so far as relates to the sensory and motor faculties. Tlie 
majority may also be described as latent, that is, not revealed by any 
strictly localising symptoms. Of seventy-three cases of lesion of the 
frontal lobes, unilateral and bilateral, which I have been able to collect ' 
from various sources, twenty -four were traumatic, caused, that is, by 
fractures, gunshot wounds, or perforating instruments ; four were due to 
haemorrhage ; twelve to abscess, mostly secondary ; in one the abscess was 
secondary to mastoid disease ; twenty-five were due to tumours ; and one 
was a case of atrophy. The remainder were tabulated as “ softening.” 

HsBiaoFFhage. — With the exception of the inferior and posterior 
part of the middle frontal convolution, the frontal lobe, both on its 
convex and mesial aspect, is supplied by the anterior cerebral artery. 
This artery does not appear to be particularfy liable to rupture or 
occlusion ; hence hsemorrhages, apart from traxanmtiatty £nd embolic or 
thrombotic softening are comparatively rare. 
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Traimatle lesions. — Many cases are on record of recovery, without 
any obvious impaiment of sensation or motion, after traumatic injuries 
of a most extensive character. One of the most remarkable is the 
famo^ American crowhfcr case. The subject of the lesion was a young 
man aged twenty-five. ^ While engaged in stamping a blasting charge in 
a rock with a pointed iron bar, 3 ft. 7 in. in length, 1 J in diameter, and 
weighing 13 J lbs., the charge ^suddenly exploded. The bar, propelled 
witbti^ point first, entered at the left angle of the patient’s jaw, and 
* emerged anterior to the coronal suture. The patient was only momentarily 
stunned, and recovered "without any defect of sensation or motion, except 
the ptosis and loss of vision in the left eye, due to local injury of the 
oplic and oculo-motor nerves. Examination of the topographical relations 
of the brain and skull clearly proves that the track of the instrument was 
anterior to the Rolandic or motor area, and could only have injured the 
excitable post-frontal area, unilateral lesions of which, as we knoAv from 
experiments, cause very transient symptoms only. Whether they occurred 
at all in this patient has not been noted. 

Another similar and not less remarkable case has recently come 
under my observation. It is that of a young man, aged twenty-six, 
subject to epileptic fits, who, apparently in a dazed condition, and with- 
out purpose, discharged a pistol through the roof of his mouth. The 
bullet lodged under the frontal bone, which it fractured and partially 
raised. The fractured bone was elevated and the bullet extracted by Dr. 
Walker of Peterborough. The position of the opening was half an inch 
to the left of the middle line, and an inch anterior to the coronal suture. 
The patient entirely recovered, with the exception of ptosis and weakness 
of the superior rectus in the left eye, and diplopia for objects situated 
above the horizontal line. When I saw the patient, within three months 
of the injury, there was no trace of any affection of motion or sensation, 
general or special. • 

Many other cases of unilateral traumatic lesion are on record ; but it is 
not necessary to refer to them in detail, as they merely illustrate the 
same negative character of such lesions. 

Of bilateral lesions one of the most interesting is that reported by 
Davidson. This was the case of a labourer who received a blow on 
the side of the head with an iron hook, which fractured the frontal bone 
and injured the brain as far back as the coronal suture. The injured 
portion of the brain included, on the right side, the greater part of the 
superior and middle frontal convolutions ; and, on the left, a considerable 
amount of the middle of the superior frontal convolution. With the 
exception of an occasional spasmc^ic extension of the right arm, there 
were no other symptoms in the domain of motion or sensation. 

Abscesses in the frontal lobe are, for the most part, consecutive to 
traumatic injuries or perforating wounds, or to diseases of the frontal, 
ethmoid, or orbital bones ; but a case has been reported *by Prentiss 
of abscess in the left anterior lobe secondary to access in the right 
petrous bone and lateral sinus. In most of these cases there was entire 
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abeence of sensory or motor symptoms, and in many there was nothing 
noteworthy, or recorded, in reference to the mental condition. In some, 
however, to be alluded to subsequently, the mental condition was such as 
to attract attention. ' 

^ Pitres reports a case of injury to the left frontal region which 
gave rise to headache, vomiting, and death two months afterwards, with- 
out having caused any obvious affection of intelligence, or paralysis of 
motion or sensation. After death an abscess was found in the ces^rc of 
the left frontal lobe. Macewen reports a case of a blow on the forehead* 
by a stone ; suppuration occurred in the wound, followed by^headache, 
drowsiness, vomiting, and occasional rigors, and double optic neuritis. 
Apart from these general s3rmptoms there was no affection of motion ' or 
sensation. The patient was trephined, and an abscess was evacuated in 
the left frontal lobe. 

Tumours form a large proportion of the cases of disease of the frontal 
lobe, either in the substance of the lobe itself, or growing from the dura 
mater, and compressing and destroying the subjacent cortex. Apart 
from the general symptoms of cerebral tumour — namely, headache, 
vomiting, optic neuritis and epileptiform convulsions — ^in many instances 
there has ^en nothing to enable one to indicate with certainty at the 
seat of the disease. 

Hun reports a case of one and a half year’s duration, with symp- 
toms merely of general weakness, in which death suddenly occurred 
in an attack of coma. A tumour the size of a small hen’s egg was found 
in the lower part of the frontal lobe. Dr. Hale White reports a case of 
a woman who for one month had suffered from headache, vomiting, and 
occasional loss of sight. Optic neuritis existed, but there were no special 
symptoms. The patient was found one day dead in bed. The post- 
mortem examination revealed a glioma in the frontal lobe. Other 
similar cases might be mentioned. 

In some cases the tumour has been indicated not by any symptoms 
referable to the frontal lobe, as such, but by affection of the nerves in the 
anterior fossa. Thus, Schlager, quoted by Lepine, reports a case of a 
woman who for some years before her death suffered from vertiginous 
sensations and epileptiform attacks, preceded by an olfactory aura. There i 
was no other affection of motion or sensation. She died comatose. A 
carcinomatous tumour, the size of a pigeon’s egg, was found in the 
substance of the left frontal lobe, which had completely destroyed the 
left olfactory tract. 

In other cases there have been observed indications of paresis or 
paralysis of the ocular nerves, fulness or protrusion of the eyeball, and 
failure of vision in the eye on the side of lesion, not to be accounted 
for by the general optic neuritis. These observations are true also of 
abscesses. i 

Griffith*' and l^heldon have reported a case of tumour occupying 
the anterior fossae, and thrusting itself between the frontal lobes, chiefly 
destroying the orbital surface and exerting pressure upon the olfactory 
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tracts and optic nerves. The 83niiptoms in this case, in addition to those 
of cerebral tumour in general, were impairment of memory, loss of smell 
on the right side, and paresis of the left abducens. Before death both 
discs became atrophiedf with almost total loss of vision. There were no 
motX)r or sensory symptoms, and, except for some attacks of maniacal exciid^- 
ment, the mind was quite clear and coherent until shortly before death. 

In another group of cases there has been superadded to the general 
HijaaH^ms of cerebral tumour Some affection of motion and sensation on 
the opposite side of the body. This is true not only of tumours, but also 
of abscesses, and of inflammatory softening extending backwards from the 
primary lesion of the frontal lobes. These symptoms are undoubtedly 
due to pressure j^n, or direct implication of, the Bolandic zone or the 
hemisphere in general, and often afford valuable diagnostic indications of 
the seat of the disease, which in its earlier stages may not have declared 
itself by any deflnite symptoms. Thus in a case, recorded by Treves, 
of fracture of the frontal bone and laceration of the brain, at first there 
were no motor or sensory disturbances; but, as encephalitis advanced, 
convulsions and paralysis, limited to the left arm, set in, and the patient 
died on the seventh day after the accident. After death the anterior 
two-thirds of the convolutions of the right frontal lobe were found 
destroyed, and behind this there was a zone of congestion and softening. 
On the left side about one-fourth of the frontal convolutions was 
destroyed. The motor symptoms in this case were clearly due to the irrita- 
tion and subsequent destruction of the motor centres of the Kolandic 
area by the inflammatory action. In a case reported by Gouget, the 
patient was admitted in a state of coma, with right hemiplegia and con- 
jugate deviation of the head and eyes. Ten days*before he had a sudden 
temporary loss of consciousness. A few days later another similar attack 
occurred, followed by weakness of the right side. This lasted for two days. 
Again he became cqmatose, and died. After death an abscess, containing 
three to four spoonfuls of pus, was found occupying the inferior part of 
the second left frontal gyrus. The pus cavity extended within two 
centimetres of the apex of the frontal lobe and as far back as the head of 
the nucleus caudatus, but did not communicate with the ventricle. 
Lannelongue and MauT^laire report the case of a child who, after a 
fall downstairs, exhibited palsy of the left lower limb and contracture of 
the left arm. There was conjugate deviation of the eyes to the left^ palsy 
of the right lower facial region, slight paresis and anaesthesia of the 
right arm, and contracture and hyperaesthesia of the right leg. After 
death lesions were found in both frontal lobes : on the right, con- 
tusion of the frontal gyri and the middle part of the ascending frontal 
and inferior parietal ; and, on the left, contusion at the base of the second 
left frontal involving slightly the third frontal gyrus. This penetrated 
one centimetre into th% cerebral substance. 

BrUns ha« described four cases of tumour of the frontal lobe in which, 
in addition to some degree of paresis or paralysis of a hemiplegic or 
monoplegic character on the opposite side, there were also disturbances 
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of equilibrium and co-ordination. In one case (sarcoma affecting both 
frontal lobes and involving the genu of the corpus callosum) there was 
instability of equilibrium with a tendency to retropulsion ; and in another 
(hsematoma indenting the left frontal lobe) the patient could not stand 
without support, and had slight paralysis of the right hand and face. ^ A 
case of frontal lobe tumour with purely cerebellai; symptoms has been 
recently under ray own care. This combination of symptoms, as Bruns 
indicates, is in all probability due to pressure exerted backwards op 
cerebellum in the line of thrust, and is peculiar to tumours of the frontal 
region. 

The symptoms hitherto described are in accordance with the negative 
effects, qud motion and sensation, which have been uniformly found in 
monkeys after extirpation of the frontal lobes proper ; and the occurrence 
of spasmodic or paralytic affections of the limbs is also in harmony Avith 
the effects of lesions primarily or secondarily involving the motor centres 
of the Bolandic area. It is a question, however, whether the symptoms 
of injury and disease of the frontal lobes in man entirely bear out those 
which have been described as the result of irritation and destruction of 
these regions in monkeys and other animals. It has already been stated 
that irritation of the post-frontal area uniformly causes conjugate move- 
ment of the eyes and head to the opposite side, and that extirpation of this 
region is uniformly followed by conjugate deviation of the head and eyes 
to the side of lesion. This, however, is only of temporary duration, even 
when the post-frontal centres have been entirely destroyed ; and it would 
be in accordance, therefore, with the results of experimental physiology 
that such phenomena should not occur in man except in connection with 
irritative or sudden destructive lesions of the area in question. 

Irritation would cause conjugate movement of the eyes to the opposite 
side, while sudden destruction would cause deviation to the side of lesion, 
owing to the non-antagonised action of the centres iUf the opposite hemi- 
sphere. Slowly progressive lesions, however, need not reveal themselves 
by conjugate deviation, as compensation would be effected as rapidly 
as the process of destruction. Chouppe has reported a case of tuber- 
culous meningitis in which, in addition to the pain in the head, vomiting, 
and so forth, the most remarkable symptom was rotation of the head and 
eyes to the right. This could be overcome with moderate effort, but the 
head and eyes returned to their abnormal position when left to themselves. 
There were no symptoms of paralysis or contracture. After death a 
superficial lesion of the size of a franc piece was found on the superior 
part of the middle frontal convolution in the left hemisphere. This may 
be regarded as in all probability an irritative lesion of the oculo-motor 
area. In Gk)uget’s case (12) there was conjugate deviation of the head and 
eyes to the side of lesion ; but as it was accompanied by general hemi- 
plegia, it does not admit of being referred to lipiited lesion of the left 
frontal lobe. • In Lannelongue’s case (17) the conjugate delation of the 
head and eyes to the left side might perhaps be attributed to the lesion 
at the base of the second left frontal convolution. 
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Apart from the cases which I have quoted, however, I do not find any 
very satisfactory evidence of conjugate movement of the head and eyes 
having blsen observed in connection with lesions implicating the central 
regions homologous with the ocular centres in the monkey. 

• I have elsewhere (9) described the mental symptoms observable^ in 
monkeys after exti]:;pation of the frontal lobes. These, however, only 
occur when the lesion is bilateral, and some experimenters have failed to 
iflfii^borate them. They ma^ easily escape superficial observation, and 
it is only by careful comparison of the animals before and after opera- 
tion that they are capable of being detected, and even then it is difiicult 
to state their nature precisely. The animals do not appear to have 
entirely lost any of their mental faculties. They, however, exhibit a 
curious listless apathy or purposeless restlessness, and certainly lose the 
intelligent keenness and cunning which they possessed before the opera- 
tion. I have confirmed these observations' in a recent experiment (1894) 
in conjunction with my colleague Dr. Turner. The whole of the frontal 
lobes, including the oculo-motor centres, were entirely extirpated on both 
sides. Though the animal recovered perfectly, with the exception of 
slight weakness in the right leg, and enjoyed excellent physical health, 
the mental alteration, of the character just described, was so striking 
that there could be no question of its reality. 

It has already been stated that in a large proportion of the cases of 
disease of the frontal lobe in man no mental symptoms have been noted ; 
but in others they have been so marked as to have deserved special 
mention in the clinical records. Many of the cases have, however, been 
tumours, and it is therefore a question how far these symptoms should be 
attributed to lesion of the frontal lobes, as sfich, apart from general 
disturbance of the brain. But mental symptoms, of the character above 
described, have also been observed in connection with lesions of a purely 
stationary character, not calculated to affect the brain as a whole. A 
case has been recorded by Baraduc of atrophy of the frontal con- 
volutions in both hemispheres, due to obliteration of the arterial blood- 
supply. The lesions occupied the first, second, and third frontal con- 
volutions, and also the internal aspect of the frontal lobes. The 
ascending frontal an(f parietal gyri and paracentral convolution were 
narrowed, but the rest of the brain was normal, except in the region of 
the inferior parietal lobule of the right hemisphere. The patient, who 
'was an inmate of the Hospice de Menages for six years, exhibited no 
paralysis of sensation or motion. He was, however, in a state of 
dementia, marching about restlessly the whole day, picking up objects 
from the ground, never speaking, and quite oblivious of all the wants of 
nature. In Davidson’s case, above referred to, the only symptoms 
of the cerebral lesion, apart from occasional sp^m of the right arm, were 
of a psychical natur% Though the patient seemed to understand all 
that was sai^ to him, and did what he was told, “ every action he per- 
formed left the impression on the mind of the observer that it was 
purely automatio or machine-like.” Marked mental deficiency has also 
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been frequently observed in connection with arree^ted developmenl or 
atrophy of the frontal lobes. Thus, in the case of a girl aged 15, 
report^ by Cruveilhier, who had remained in a state of idibcy from 
birth, the anterior two-thirds of the frontal Idbes were completely 
defibient. 

The association of mental symptoms with tumours of the frontal 
lobes has been remarked in many recent cases. According to Starr, 
of twenty-three cases of tumour of the frontal lobes mental disturber. 
occurred in one-half. 

I have myself recorded a case (11) of a man aged 40, who, when he 
came under observation, in addition to the general phenomena of cerebral 
tumour, exhibited 83 nnptoms essentially mental These consisted chiefly 
in great failure of memory, inability to concentrate his attention, general 
mental hebetude, and a continual tendency to fall asleep. During tho 
period of observation from June to January the mental symptoms 
remained essentially the same, but in addition there sometimes appeared 
to be relative weakness of the right side of the body, never amounting 
to actual paralysis. He died comatose after an attack of influenza. 
After death it was found that the anterior portion of the left frontal 
lobe was occupied by a large tumour, about three inches in diameter, 
attached to the dura mater in front, from which it had apparently grown 
and pressed backwards on the frontal lobe. During life the probability 
of tumour being situated in this region was expressed, both from the 
mental symptoms and signs of pain on deep pressure over what proved 
to be the seat of the tumour. It was impossible to arrive at any 
accurate conclusion with regard to the sense of smell in this case, but if 
the sense of smell had bben certainly affected there would have been no 
hesitation in operating for the removal of the disease. Professor Allbutt 
h^ narrated a case to me of glioma the size of a large pigeon’s egg in 
the left frontal lobe of a middle-aged woman. The growth of this 
tumour, which must have been of long duration, gave rise to no symp- 
toms until the patient was within a few days of death. She then became 
dull, forgetful, torpid and sleepy, and soporose hysteria might have 
been diagnosed had it not been for the lack of corroborative evidence 
(the patient was a lady’s maid, and an active and sensible person), and 
for the presence of Mghly swollen optic discs. The sopor deepened 
imtil the death of the patient, about the tenth day after the earliest 
symptoms and without any further diagnostic indication. There was no 
cranial pain, on percussion or otherwise, at any time. 

A successful operation for tumour in this region was performed by 
Durante. The symptoms on which Durante based his diagnosis of 
tumour of the frontal lobe were loss of memory and change of disposi- 
tion, anosmia, and some downward and outward displacement of the left 
eye. The patient recovered perfectly after removal of the tumour. 
The symptonft in a case recorded by M^umey and Starr«r.were head- 
ache, vomiting, and optic neuritis, and a severe and constant pain in the 
frontal region, increa^ by pressure or percussion. There was marked 
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mental dulness and difficulty in concentration of attention, together 
with slight hemiplegic weakness on the right side. In this case an 
operation was decid^ on, and a capsulated tumour was removed which 
h^ involved the posterior extremity of the second frontal convolution, the 
adjacent portion of the first frontal and the upper half of the ascenaingi 
frontal or anterior ventral convolution. A case with similar symptoms, 
dependent on an infiltrating, glioma the size of a hen’s egg in the left 
■Itaital lobe, is related by Knapp. For other recent cases, in addition 
to those specially mentioned, see Gilman Thompson, Morrison, Burr, 
Keen. 

An examination of the cases above recorded, as well as of many 
others which we to be found in medical records, shows that the 
regional diagnosis of lesions of the frontal lobes, independently of 
external indications, such as fracture and the like, may be a matter of 
doubt if not of absolute impossibility. It is abundantly evident that 
extensive lesions may exist in one or even both frontal lobes without 
revealing themselves in any impairment of motion or sensation, general 
or special ; or even in mental symptoms of such character as to call for 
special description. 

Summary. — (i.) Lesions of the frontal lobe may therefore be said 
to be not infrequently latent. 

(ii.) On the other hand, in some cases, especially if the lesion is 
bilater^, and even in the case of lesions which are not calculated to 
cause pressure or disturbance of the brain in general, there may 
be mental symptoms of which the chief characteristics are failure of 
memory, hebetude, apathetic indifference or tendency to sleep, vague 
re/atlessness, and inability to concentrate attention. 

(iii.) The regional diagnosis of lesion of the frontal lobe is rendered 
more probable if, in addition to the psychical symptoms, there occur 
convulsive or paralytic symptoms, monoplegic or hemiplegic, on the 
opposite side of the body. These symptoms are indicative of extension 
of the lesion backwards into the Bolandic area. 

(iv.) The diagnosis of lesion of the frontal lobe may be made with 
still greater certainty ^f, in addition to the symptoms enumerated under 
paragraphs ii. and iii., there are signs of pressure in the anterior fossa ; 
consisting in protrusion or di^lacement of the eyeball, with perhaps 
unilateral loss of vision, anosmia, and paralysis of one or other of the 
oculo-motor nerves. 

(v.) The diagnosis is confirmed if, in addition to some or a combina- 
tion of several of the above-mentioned symptoms, there is pain on deep 
pressure on the frontal bone. This local pain may, however, be entirely 
absent if the lesion be subcortical, and is especially to be found in cases of 
tumour causing tension or irritation of the dura mater. 
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Disease of the Rolandic or Motor Region. — The Rolandic or 
motor region, as defined by experiments on monkeys (Ferrier (25), 
Schafer, Horsley and Beevor), includes the convolutions which bound 
the fissure of Rolando ; namely, the ascending frontal or precentral 
convolution and the base of the superior frontal, the ascending parietal 
and its broadened base, the postero-parietal or superior parietal lobule, 
together with the corresponding portion of the marginal convolution 
which forms the mesial aspect of the hemisphere. In this region are 
situated specialised areas, stimulation of which by the electric current 
gives rise to certain definite movements of the opposite side of the 
body; namely, of the trulik, limbs, facial, lingual, and laryngeal muscles ; 
and destruction of which causes hemiplegia, if the entire region be de- 
stroyed; or limited or dissociated paralyses or monoplegias, if indi- 
vidual areas only are destroyed; the paralysis or monoplegia in this 
case corresponding to the movements which are excited by the electric 
current. 

At the upper extremity of the central convolutions, and extending 
over the margin of the hemisphere into the posterior part of the central 
convolution — paracentral lobule, — electrical stimulation gives rise to 
movements of the lower extremity. The movements so excited vary with 
the position of the electrodes in this area. Behind the fissure of 
Rolando they are chiefly, or exclusively, of the foot or toes ; in front of 
the fissure of Rolando they are combined with movements (flexion) of 
the leg and thigh. With minimal stimulation (Horsley and Beevor) it is 
possible to note differentiated movements of the lower limb with still 
greater minuteness, and, in particular, the great toe may be separately 
thrown into action by stimulation at the uppermost extremity of the 
fissure of Rolando. 

Below the leg area, and partly in front of it, and occupying the 
middle third, or rather middle two-fourths, of the central convolutions, 
there is an area stimulation of which causes movements of the uppe^' 
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extfemity. In this area one may distinguish, more or less completely, 
protra^ion and retraction of the upper arm, flexion and supination of 
the forearm, and movements of the wrist^ thumb, and fingers. The 
proximal movementsiare more particularly represented in the upper part 
ol this area; the distal movements, namely, those of the fingers •and^ 
thumb, in its lower part. By minimal stimulation of the lower 
extremity of the intraparietal sulcus the thumb alone may be thrown 

action. 

Below the arm area, and occupying the lower third of the central 
convolutions, electrical stimulation causes movements of the face^ mouth, 
tongue, and larynx. In the upper part of this area stimulation in front 
of the fissure of Rolando causes movements of the upper facial muscles, 
and behind this fissure, of the platysma myoides. In the lower portion, 

, stimulation causes movements of the mouth and tongue — protrusion of 
the tongue being generally caused by stimulation anterior, and retraction 
by stimulation posterior to the fissure of Rolando. In the anterior 
division, also, of the lower half of this area stimulation gives rise to 
phonatory closure of the vocal cords (Horsley and Semon), and occasion- 
ally, as I have found in some animals, to actual phonation. 

The Rolandic region, as has been stated, extends over the margin of 
the hemisphere into the marginal convolution, on the mesial aspect of 
the hemisphere ; and stimulation of this convolution from before back- 
wards gives rise to movements of the arm and shoulder girdle, trunk 
and pelvis, and lastly of the leg, foot, and toes (Horsley and Schafer). 
Movements excited by stimulation of this region, however, are less 
capable of being exactly discriminated one from another. 

Whether in respect to the efiects of eleoirical stimulation of the 
cortex a parallelism exists between the lower animals and man, is a 
question which has been answered in the affirmative by some recent 
observations in patijents in whom the brain has been exposed with a 
view to the extirpation of lesions supposed to be the cause of focal 
epilepsy. Cases of this kind have been reported by Mills (47), Keen (39), 
Idoyd and Deaver (41), Nancrede, Ransom, and Dana (16). The 
results have been such as to show that the same kinds of movements 
occur in man as in ^he monkey, though we cannot say that a precise 
anatomical homology has yet been established. The excitation method 
is now, indeed, employed by surgeons as a guide to the exact localisation 
of a centre which it is desired to extirpate. 

The results of the excitation method show that whether the indi- 
vidual segments of a limb are separately localised, or are represented 
more or less throughout a common area, the areas as a whole are com- 
pletely differentiated from each other. Thus no movements of the leg 
can be excited from irritation of the facial centre, nor of the face from 
the leg centre. ^ 

The fact that stimulation of the margin of a given area is apt to 
produce combined movements of this and the adjoining area, does not 
justify the conclusion that this portion subserves conjoint functions. It 
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is more likely that the excitation method cannot accuratflly map vut 
the boundaries of respective areas, for areas which are in clos^ 
imity to each other, anatomically and functionally, are apt dis- 

charged by diffusion of the same stimulus. In respect to the movements 
of a!>limb, however, it is found that, though a particular movement may 
^be frequently isolated by minimal stimulation of a defined point within 
the general area, yet this same movement may occm along with others 
when another pait of the area is under 'stimulation. This may 
interpreted either on the supposition that the particular movemen^w^ 
represented throughout the whole of the area, or that it is the result of 
a diffusion of the stimulus to the particular area previously defined by 
minimal stimulation. 

Probably both suppositions are more or less true. Inasmuch as the 
movements excited from the cort^ex are acts, and not mere muscular 
contractions, it is probable, from a consideration of the results of stimula- 
tion of the roots of the brachial and crural plexuses, that the same move- 
ment may occur in different combinations ; and that there may be, 
therefore, a multiple representation of a given muscular group. But this 
does not justify the conclusion that one and the same portion of gray 
matter can subserve different functions. My opinion is that functional 
differentiation depends on anatomical conditions, and that these are as 
distinct in the cortical centres as one organ from another. The centre 
for the thigh can no more function for the arm or hand than the eye for 
the ear, or conversely. But multiple representation will permit of the 
movements more especially centralised in a given area being carried out, 
in certain combinations at least, notwithstanding the destruction of this 
particular area. Hence^ for instance, destruction of the thumb area 
proper may not entirely paralyse the thumb, if this be represented also 
elsewhere. 

The same difficulty, which is encountered in defining the complete dif- 
ferentiation of movements by electrical stimulation, is observed in the 
case of destructive lesions which invade the boundaries of respective areas. 
Hence a lesion which paralyses the thumb is apt to cause a greater or 
less degree of paralysis of th^ whole arm ; or, it may be, of the leg also, 
if the lesion extend beyond the boundary of the ar^n centre. 

It has been established, by experiments on monkeys, that destruction 
of the areas excitation of which produces definite movements, causes 
volitional paralysis of the same movements on the opposite side of the 
body, which varies in extent and completeness with the destruction of 
the respective centres. When the destruction is complete the paralysis 
is permanent, and is followed by degeneration of the pyramidal tracts of 
the spinal cord and contracture of the paralysed- limbs (23). Some 
movements, however, are so bilaterally represented in each cerebral 
hemisphere that even complete extirpation of the centres in the one 
hemisphere causes little or no obvious impairment of these movements ; 
and, in order that paralysis should result, it is neces^ry that the centres 
on both sides should be destroyed. Of this character are, first, those of 
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the h})p, and shoulder girdle^ which have their centres in each 

marginiil convolution ; thus in order that these movements may be 
paralysA it is necessary that the marginal convolution should be de- 
stroyed in both hemispheres ; secondly, the movements of the mouth 
and tongute ; and, thirdly, those of the larynx. 

Unilateral extirpation of the oro-lingual or of the laryngeal centres, 
at the lower extremity of the Bolandic area, does not appreciably impair 
the movements of articulatidh or of phonation; whereas they become 
completely paralysed when the centres are destroyed in both hemi- 
spheres. It would appear that such movements as may not be primarily 
represented bilaterally in each hemisphere are secondarily associated, 
a<;cording to Broadbent’s hypothesis, by commissural fibres between the 
respective bulbar and spinal nuclei. That bilateral representation of 
^lovements in the cerebral hemispheres is founded not merely 011 
functional but on structural relations is proved by the fact that 
secondaiy degeneration in the pyramidal tracts occurs on both sides in 
accordance with the degree of representation in each hemisphere. Thus, 
according to the researches of Sherrington, if the lesions affect the centres 
for the limbs only, the pyramidal degeneration is almost entirely on 
the opposite side ; whereas it is decidedly bilateral if the lesion invade 
the marginal convolution : and this is still more pronounced if the lesion 
invade the laryngeal centre. 

These facts show that even in the case of the limbs, each hemisphere 
represents both sides of the body, mainly the opposite, but also to some 
extent the same side \ and this is in accordance with the observations of 
Brown-S^quard, Pitres, and Friedlander — that lesions which cause hemi- 
plegia of the opposite side cause also some diminution in the dynamic 
energy of the limbs on the same side. 

The bilateral relations of each hemisphere, so well marked in monkeys 
and man, is still mpre pronounced in some of the lower animals i and it 
is this bilateral representation which accounts for a large amount of 
recovery, even when the motor centres of one hemisphere have been 
entirely destroyed. The recovery extends more particularly to those 
movements which are more or less habitually associated with those of 
the other side, and l^t of all to those movements which are most 
independent and most highly specialised. Hence, in cortical motor 
paralysis the arm is more paralysed than the leg, and the distal move- 
ments of the limb more than the proximal. 

Cortical motor paralysis is essentially paralysis of voluntary move- 
ment, or that which implies conscious discrimination ; and is * consistent 
with the retention of co-ordinated movements of the same muscular groups 
of considerable complexity of the automatic or instinctive order. The 
degree in which these are retained, after extirpation of the motor cortex, 
varies much in different orders of animals ; they are highest in fishes and 
birds, and lowest in monkey and man. 

Lesions mvading the Rolandic area are divisible^ into two great 
groups ; first, irritative lesions, and, secondly, destructive lesions. Prac- 
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tically, however, they cannot be separated from each other by ha^ and 
fast lines, for not infrequently those lesions, which ultimately prove 
destructive of the centres which they invade, are primarily, or^ at some 
time in their course, associated with irritative pheBomena. 

n Irritative lesions. — Irritative lesions are so called because they tend 
to induce a sudden or explosive discharge similar to that which may be 
induced artificially by long-continued electrical stimulation of the cortex. 
The discharge is apt to leave a condition V>f exhaustion, so that a 
lytic condition, more or less enduring, may be observed to follow the 
epileptiform convulsion. This may be a post- epileptiform hemiplegia 
or a post-epileptiform monoplegia, according as the convulsion has been 
general or limited. As the pathology of unilateral epileptiform convul- 
sions was first clearly indicated by Dr. Hughlings Jackson, the affection 
has been appropriately termed “Jacksonian epilepsy.” 

JcLcksonian epilepsy may be taken in all cases to indicate the exist- 
ence of some irritative lesion of the cortical motor centres. The mere 
occurrence of a unilateral convulsion, or of an epileptic attack in which the 
convulsions are exhibited mainly on one side, does not, however, prove, 
apart from other indications, that the lesion is organic ; or, if organic, 
that it is situated in the cortical motor zone. I have found experi- 
mentally, and it is also in accordance with the facts of human pathology, 
that irritation primarily situated outside the motor zone may result in 
an attack of undateral convulsions. But in these cases there is no doubt 
that the convulsions are proximately due to irritation secondarily set up 
in the cortical matter of the Rolandic area ; since convulsions of the type 
known as Jacksonian epilepsy — that is, tonic followed by clonic spasms on 
the opposite side of the body — never occur on stimulation of the medullary 
fibres alone, and cannot be produced if the cortical motor centres are 
destroyed on both sides. Irritation of the subjacent medullary fibres 
causes tonic contractions only, and the duration of t]^e effect is strictly 
proportional to that of the stimulus which is applied. 

In the great majority of instances the lesions which cause Jacksonian 
epilepsy are situated either in the cortex itself or immediately subjacent. 
There is reason to believe, however, that an irritable or explosive con- 
dition of the cortex manifesting itself in unilaterafi spasms, monoplegic or 
hemiplegic, may be set up by lesions primarily situated in the periphery. 
Thus Mills (47) has recoiled a case of epilepsy of the Jacksonian type in 
connection with a neuroma of the right hand, the result of injury. The 
spasms affected the right side, beginning with the fingers, and extending 
to the arm, face, and leg without loss of consciousness. 

Convulsions of a similar peripheral origin have been produced by 
Brown-S^quard by lesions of the sciatic nerve in guinea-pigs. It is also 
worthy of note that unilateral convulsions may be caused on the same 
side by irritation of the dura mater. This I hav^ frequently seen in the 
course of mycexperiments. 

The morbid anaJUmy of Jaxksonian epilepsy is variable, but^ from the 
point of view of regional diagnosis, the exact character of the lesions is 
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unimp^tant. Generally, it may be said, they are such as are calculated 
to prodil^fi an inflammatory or hyperaemic conditibn of the cortical centres. 
They iiicmde exostoses, depressed fractures, spicula of bone and cicatrices, 
resulting from traumatic lesion, meningeal irritation, tuberculous and other 
tumours, and especially syphilitic lesions of the cortex. These last are 
such a frequent and potent cause of Jacksonian epilepsy that syphilitic 
epilepsy and Jacksonian epilepsy are sometimes used interchangeably, 
^ymugh the one name is by no ?noans coextensive '^th the other. 

^^As has been remarked before, the disease, which begins as an irritative 
lesion, very generally tends to destroy the region in which it is situated, 
and thus leads to paralysis with secondary degeneration ; irritative 
phenomena bein^ prone to occur so long as the vitality of the gray 
matter is not entirely exhausted. It is this tendency which enables us 
to arrive at the regional diagnosis of the seat of the lesion in a more 
precise manner than if the phenomena were of the purely irritative order ; 
for the determination of the seat of an irritative lesion is more uncertain 
than that of a destructive lesion, owing to the difficulty of determining 
the exact extent of the zone through which a vital irritation may diffuse 
itself. 

If, however, the convulsive discharge be associated with, or followed 
by, paralytic weakness in the face, arm, or leg, the position of the lesion 
can be more accurately determined, according to the principles which will 
be laid down more fully in the next section. 

Jacksonian epilepsy in its early stages, and often throughout its whole 
course, is limited to the face, arm, or leg ; or to some particular muscular 
group on the opposite side of the body. With this monospasm or proto- 
spasm there is often a tendency to generalisation, and the convulsions 
usually follow a definite order. If the spasms begin in the face, they 
next attack the arm, and then the leg ; if they be^n in the hand, 
they ascend the arm, then attack the face, and ultimately spread to 
the leg ; if they begin in the leg, they next affect the arm, and lastly 
the face. This order is rarely inverted, and it never happens that a 
spasm, beginning iu the face, attacks the leg before affecting the arm. 
The explanation of the sequence of the spasms in Jacksonian epilepsy 
is afforded by the positidh in the Rolandic area of the respective centres 
of the face, arm, and leg. In order that irritation starting from the facial 
area should ascend to the leg area, it is necessary that it should diffuse 
itself through the arm area which separates them from each other. 
Usually, when the convulsions, starting in a given point, have become 
unilateral, consciousness is lost ; and in this case the convulsions generally 
extend to the other side, and become bilateral 

Threfi types of Jacksonian epilepsy may be conceived, according as 
the spasms begin in the face^ arm, or leg. 

First, facial numospasm or protospasfm. — In this case the spasms usually 
begin in the angle of Sie mouth, spread thence to the head and neck, 
causing rotation and conjugate deviation to the o pposite side, and thence 
tend tp spread to the aiTn and become general. Under such conditions 

VOL. VII ^ 


290 


SYSTEM OF MEDfCINE 


we may assume the existence of an irritative lesion ot'^fie facial^oentre 
situated at the lower extremity of the Eolandic area. It is not^'jcessary 
here to refer in detail to the evidence in support of this proposition. 
The chief facts bearing on this subject may bee found on reference to 
Charcot and Pitres (13), Grasset, De Boyer, and the author’s Localis&tion 
of Cerebral Disease (23). 

In an interesting case reported by Dr. Byrom Bramwell (10) the fits 
began with spasm* in t^e right platysma, asid were frequently confined 
this muscle. The lesion in this case was a small spicidum of bone prdject- 
ing from the inner table of the skull, the result of a cranial injury received 
some years previously, which impinged on the cortex at the inferior 
extremity of tho ascending parietal convolution. The situation of the 
lesion exactly corresponded to the position of the centre ‘for the platysma, 
as defined by electrical irritation of the brain of the monkey. 

Secondly, brachial mmospasni or protospasm . — Of cases of spasms, 
dependent on cortical lesion, beginning in the hand and .arm, or limited 
to it, there are now many on record. As a rule they begin in the fingers, 
and more especially in the thumb and index finger; but this ^is not 
necessarily so, as much depends upon the exact position of the lesion 
in the arm area. 

As has already been noted, the proximal movements of the arm are 
represented in the upper part of the arm area, and the distal in the 
lower. In some recorded cases no exact description is givwi of the march 
of the spasms ; but in others, in which they specially began in the fingers 
or hand, the lesion has been found either in the ascending parietal con- 
volution, or in close proximity to it. 

One of the most interesting cases of this kind has been reported by 
Dr. Dreschfeld. The patient suffered from repeated attacks of con- 
vulsions limited to the left arm, beginning with closure of the fist, 
flexion of the wrist and pron^tion of the forearm, together with spasms 
of the left platysma. The dura mater was found adherent to the cortex 
on the right side over the greater part of the ascending parietal convolu- 
tion and supramarginal lobule. In a case under the care of Dr. Hugh- 
lings Jackson, reported by Mr. Horsley (35), the patient was subject to 
spasms beginning in the left thumb and foiefinger, and frequently 
followed by temporary paralysis of the left arm. The spasms depended 
upon the existence of a small tumour situated at the junction of the 
lower and middle thirds of the posterior central convolution in the right 
hemisphere. The lesion was accurately diagnosed from the symptoms, 
exposed, and removed. In those cases in which the spasms have begun 
in the upper arm and descended to the hand, the lesion has been found 
at the upper part of the arm ar^. A typical case of this kind has been 
recorded by Hughlings Jackson. ^ 

In these and similar facts we have reason to believe that the exact 
situation of«.the lesion in the arm area may be determined by careful 
observation of the mode in which the attacks set in;® and that^ in 
accordance with electrical stimulation, the spasms will begin in the 
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proxn^ or d&^I part of the limb, according as the lesion is situated in 
the upp^r or lower division of the arm area. 

Thirdly’, crural monospasm or protospasm , — In the third group of cases 
the fits begin in the lower extremity, and may begin in the foot and 
asct!jnd to the thigh, or in the muscles of the thigh and descend to the 
foot. In such cases the lesion is found at the upper extremity of the 
Rolandic fissure, as in a case reported by Hughlings Jackson. In another 
jjgl^ted by,' the same author ^ho fits began in the right leg, and were 
frequently limited te it, followed in time by par^ysis of this limb and 
other signs of extension to the hemisphere in general. A tumour was 
found at the upper extremity of the ascending frontal and base of the 
superior and middle frontal convolutions. Many similar instances might 
be mentioned. I'or further details the reader is referred to the author’s 
Goulstonian and Croonian lectures (23). 

'The monospasms or protospasms of Jacksonian epilepsy are not in- 
frequently preceded, or accompanied by, a subjective sensation or sensory 
aura in the parts invaded by the spasm. It may be limited to these, or 
the sensory discharge may be more extensive. * Thus, in a case reported 
by Ransom, the fits began with tingling in the left thumb, followed 
by spasms which spread up the arm to the face. Occasionally the 
tingling sensation occurred alone, without spasm ; and in addition, at a 
later date, there was also a visual aura in the left eye. The lesion in 
this case was an adhesion of the pia mater to the cortex at the junction 
of the middle with the lower third of the Rolandic area of the right 
hemisphere. 

Confirmatory evidence of the regional diagnosis founded on the 
symptomatology may in many cases be obtained by deep pressure on the 
skull over the suspected seat of the lesion. Tenderness or distinct pain 
may thus be elicited, even though the patient may not have complained 
spontaneously of pain in this region. This is particularly true of syphilitic 
and irritative lesions in general. In the case of lesions, however, 
which do not actually reach the cortex, this symptom may be entirely 
absent. 

Summary, — (i.) Irritative lesions of the Rolandic area are indicated by 
epileptiform convulsions on the opposite side of the body, which may bo 
limited to the arm, leg, or face ; or, beginning in this way, may become 
general, with or without loss of consciousness. 

(ii.) There, need not be any discoverable organic lesion; but if, in 
addition to the muscular spasms, there is paralysis more or less enduring, 
and tending to become permanent, we may diagnose an organic lesion. 

(iii.) The nature of the lesion, apart from external indications, must be 
determined by the characters peculiar to each, such as tumour, syphilis, 
and the like ; and its exact seat by its limitation or mode of onset in the 
face, arm, or leg respectively. 

(iv.) If in the f^e, the lesion is situated in fhe lower« third of the 
Rolandic area, or in close proximity to it. If in the arm, in the middle 
third ; if in the leg, at the upper third of the Rolandic area : and it 
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may be more exactly defined in these respective areas according tt/ the 
muscles primarily thrown into sjiasm. ^ 

(v.) Confirmatory of the evidence derived from the mode-^of onset 
of the convulsions is the fact that pain may frequently be elicited 
bjtdeep pressure over the corresponding cranio-topographical area. " 

From these indications the seat of the disease may as a rule be 
accurately defined with a view to excision of an epileptogenic focus. 

Destructive lesions.^ — A. Affections of 'ihotion . — Destructive lesion^^ 
the Kolandic area are the counterpart of irritative lesions, and manifest 
themselves in paralysis of voluntary motion, limited or general, according 
as the lesion invades special areas or the whole Bolandic region. This is 
true of all lesions which positively destroy the corti^l gray matter; 
The apparent exceptions to this rule have been cases of superficial lesion, 
or tumours growing in or on the cortex, which, it is well known, may in 
the course of their growth gradually push aside, without actually destroy- 
ing, the true nerve structures in which they have their seat. Cases of 
this kind have been reported by Samt, Magnan, BramweU (11), Bennett, 
and others. Or the lesions may have caused a certain amount of destruc- 
tion, but the symptoms during life have either not been carefully observed, 
or the lesions have occurred before the brain had reached its full develop- 
ment, thus allowing of a greater degree of compensation by the motor 
centres of the other hemisphere, or by the subjacent ganglia. In this 
group may be classed the case recorded by Cunningham, and cases of 
porencephaly, or infantile hemiplegia, in many of which the paralysis 
is less in degree and extent than is usually found as the result of similar 
lesions in adults. 

Hemiplegia of the cortical type, due to destruction of the whole 
Bolandic area, does not differ essentially from hemiplegia due to 
destruction of the anterior part of the posterior limb of the internal 
capsule (sec p. 330). There is the same relative afieetjon of the different 
movements, those being most paralysed which are most volitional, and 
least associated with those of the other side of the body. The facial 
paralysis is most marked in the lower facial region, and less so, but still 
evident on careful examination, in the upper facial region. The move- 
ments of the leg are less paralysed than those*^ of the arm, and the 
proximal movements of the arm less than those of the wrist and fingers ; 
while those of the trunk, articulation, and phonation are not perceptibly 
affected. 

If the destruction of the cortical substance be complete the paralysis 
will be of permanent duration, and followed sooner or later by secondary 
contracture of the paralysed limbs, with descending sclerosis of the 
pyramidal tracts. If the lesion is not such as to destroy the gray 
matter completely, the hemiplegia may be transitory, as is not in- 
frequently seen in the course of general paralysis, or,nf superficial meningo- 
encephalitis. c A complete hemiplegia, however, of greater or less dura- 
tion does not necessarily indicate total destruction of the whole motor 
area, for the lesion may have anatomical limits, while the paralysis on 
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the ol^TOsite side is general. In such cases we have to deal with 
merely^ynamic disturbances, extending beyond the actually demon- 
strable lesion ; and in the course of time the parts which have not been 
actually destroyed may regain their functions, and the paralysis become 
restricted. 

Though the rule^is that the paralysis occurs on the opposite side of 
the body, there is no doubt tjiat in some rare instances the paralysis has 
direct, that is, on the same side as the lesion. These cases, however, 
are by no means so numerous as Brown-St^quard (12) has represented, 
for a large proportion may without doubt be set down to faulty records. 
But that they may occur has been proved conclusively by a recent case 
carefully observed and recorded by Charcot and Pitres (14). This was 
a case of left hemiplegia with aphasia occurring suddenly without loss of 
consciousness, and without affection of sensation. The paralysis and aphasia 
existed a whole year. After death the right hemisphere was found intact. 
In the left hemisphere a large area of softening was found extending 
from the ascending limb of the Sylvian fissure into the lower part of the 
ascending frontal, the corresponding portion of the ascending parietal, 
and the base of the second frontal convolutions. The lesion was limited 
below by the horizontal limb of the fissure of Sylvius ; and sections 
through the softened region showed that the lesion involved only the 
cortex and subjacent medullary fibres, and did not invade the internal 
capsule or basal ganglia. Secondary degenemtion was traced into the 
left crus and the left pyramid. In this case there was no decussation of 
the anterior pyramidal tracts in the usual situation. Under such con- 
ditions a direct paralysis is easily understood and accounted for. 

Complete hemiplegia, due to destructive lesion of the liolandic area, 
does not differ essentially from that caused by lesion of the correspond- 
ing part of the internal capsule. This statement, however, requires 
qualification in reject to the left hemisphere. In this case, in the vast 
majority of instances, the paralysis of the limbs and face is associated 
with aphasia — an association which at once distinguishes cortical from 
capsular right hemiplegia. 

Hemiplegia of the* ordinary kind, however, is not the most common 
form of cortical paralysis, for only rarely can the whole motor cortex 
be simultaneously destroyed by any pathological or traumatic lesion. 
Necrotic softening, from vascular occlusion of the middle cerebral artery, 
still leaves intact the upper part of the Bolandic area supplied by the 
anterior cerebral ; and a simultaneous blocking of these two channels, 
though conceivable, is practically an unknown occurrence. Hence in the 
completest form of cortical hemiplegia from vascular occlusion the lower 
extremity is comparatively little affected. More often complete hemi- 
plegia of cortical origin is a succession of monoplegias, due to extension 
of a lesion beginning^n some definite area ; and we may diagnose the 
primary sea# of the lesion by a consideration of the movements which 
were first paralysed and the mode in which others were successively 
abolished. 
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Crural monoplegia , — If the paralysis is limited to the leg, or begins in 
it, the primary seat of the lesion is the paracentral lobule or upper 
extremity of the central convolutions adjoining the longitudinal fissure. 
In this form of monoplegia — crural monoplegia — of which there are 
now many cases on record, tmumatic and otherwise, the lesion has been 
found in the region indicated. This region appears tC be a favourite seat of 
circumscribed tuberculous disease. (On this; vide case reported by Souques 
and Charcot (64) ; a similar one by Ballet ; and another by myself (SuTT* 

The frequency of tuberculous disease in this region is attributed by 
Souques and Charcot to the relative richness of its circulation, as it derives 
blood fron^ both the Sylvian and anterior cerebral arteries. This also is 
the region more particularly involved in birth palsy, or congenital spastic 
paraplegia due to traumatic meningeal haemorrhage (M‘Nutt). Crural 
paralysis is very frequently associated with a greater or less degree 
of paralysis of the arm also, constituting the mixed type, brachio- 
crvral monoplegia. In at least ten cases of crural monoplegia, which 
I have found on record, the lesion occupied the paracentral lobule, and 
the adjoining convex aspect of the hemisphere at the upper third of the 
Kolandic zone. And in many of the combined cases the progress of the 
disease from above doAvnwards was distinctly traced by the course of a 
paralysis beginning in the leg and gradually extending to the arm. 

Brachial monoplegia, — Paralysis limited to the upper extremity or to 
some of the movements of this limb, constituting brachial monoplegia, is 
of very common occurrence. The lesions, with some variation in their 
extent, have been found to implicate the middle two-fourths of the 
Rolandic area, and the evidence is in favour of the lower and posterior 
portion being especially related to the finer movements of the hand and 
wrist. It is necessary, however, in this connection to remember that a 
lesion primarily situated outside the motor area and gradually invading 
it, such as a tumour, is apt first of all to cause weakness of the wrist and 
fingers — an illustration of the general principle that the finer or more 
specialised movements are the first to give way before an invading or 
destroying lesion. 

Many of the cases of brachial monoplegia oiv record have been the 
result of excision of a supposed focus of Jacksonian epilepsy ; some of 
these cases will be referred to subsequently in connection with another 
problem (p. 299). 

Brachial monoplegia is frequently associated with paralysis of the face 
of the ordinary cerebral type, constituting the combined form, brachio- 
fooud monoplegia, ; an association specially apt to occur from occlusion of 
the Sylvian artery, and as a rule associated with aphasia when the lesion 
is in the left hemisphere. This associated paralysis is owing to the im- 
plication of the facial with the brachial centres ; and in at least twenty 
cases of this kind, which I have investigate^' the lesion was found 
to invade tlie lower half of the Bolandic zone. These ^^cases are so 
common that it is unnecessary to refer to them in detail. If paralysis of 
this form on the right side is not associated with aphasia the probability 
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is thsfc the patient is left-handed ; or that the lesion is not cortical, as in a 
case re^rted by Dieulafoy. 

monoplegia . — Facial paralysis of the cerebral type — facial mono- 
plegia, — that is, parafysis limited to the lower facial region, uncomplicated 
with paralysis of the arm, is not a very common occurrence. Usually it is ^ 
associated with some affection of the tongue and muscles of articula- 
tion. One of the earliest cases of cortical facial paralysis on record has 
thmn reported by Hitzig. *This was the case of a soldier who, after 
a bullet wound on the right side of the head, began to have spasm 
in the left side of the face and tongue, and to a slight extent also 
of the left hand. After death an abscess was found at the lower 
extremity of the right ascending frontal convolution, between the pre- 
central sulcus and the fissure of Rolando. In an interesting case of loft 
facial spasm of the Jacksonian type, under my own care, operated upon by 
Mr. Horsley, excision of the lower extremity of the right ascending frontal 
convolution caused weakness of the left side of the face and defective 
articulation. 

The lowermost extremity* of the ascending frontal convolution, 
and base of the third frontal, is the region in which stimulation causes 
movements of the tongue, of the muscles of articulation, and also of the 
larynx. Physiological experiments show that these centres have bilateral 
relations, stimulation causing movements of both sides. Hence it is 
that unilateral lesion causes only slight or almost imperceptible weakness 
on the one side. This fact explains also why the lesion which causes 
aphasia does not imply paralysis of articulation or phonation. 

It is not necessary, in this section, to discuss the pathology of aphasia 
further than to state that the aphasia here rofert*ed to is Broca's or motor 
aphasia ; that is, the inability to express ideas in articulate speech, while 
ideation in general, and the comprehension of speech spoken and written, 
remain unimpaiied. Usually the lesion causing aphasia is vascular 
obstruction of the left middle cerebral artery ; and it has been supposed 
by some that the greater frequency of aphasia with right than with left 
hemiplegia is due to the greater frequency of vascular occlusion in the left 
hemisphere, as compared with the right. I have elsewhere (23) shown 
that this surmise is completely disposed of by the reported cases of aphasia 
from traumatic lesions at the lower extremity of the Rolandic zone. For 
references to such instances see Sidney Jones, Simon, Proust and Terillon, 
MacCormac, Macewen. 

As alre^y stated, in cases of motor aphasia there is no paralysis of 
the muscles of articulation, but at most a slight weakness of the right 
angle of the mouth and slight deviation of the tongue to the right. 
If, however, the lesion is bilateral, not merely is there aphasia, but also 
paralysis of the muscles of the tongue and articulation. The best instance 
of this kind on record is a case reported by Barlow. A boy aged 10, 
the sub j cot of aortic disease, of which he ultimately died, was seized 
with right hemiplegia (chiefly brachio-facial) and aphasia. From this 
he recovered at the end of a month. Three months later he was 


296 


SYSTEM OF MEDICINE 


seizod with left brachio- facial monoplegia. With this attack ^here 
occurred aphasia also, together with paralysis of the movements^ of the 
mouth and tongue. He was unable to show his teeth, or to protrude his 
tongue ; and there appeared, in the words of Dr. Bhrlow, “ to be loss of 
voluntary motor power over the muscles concerned in deglutition atd 
articulation; reflex deglutition, however, was unimpaired. Mastication 
was difficult, but not entirely paralysed, and the patient was able to 
phonate. There was no affection of sensa'tion in the paralysed ptirtny 
Bither in the skin or mucous membranes, and the muscles reacted normally 
bo the faradic current.” The condition lasted till death. After death a 
[)atch of softening was found in each hemisphere, occupying the lower 
Bnd of the ascending frontal, and the hinder end of the ^middle and in- 
Fcrior frontal convolutions (3). The condition existing in this case is in 
many respects like that met with in bulbar paralysis, though there are 
some essential points of difference which will be discussed again, in connec- 
tion with a similar group of symptoms termed “ pseudo-bulbar ” paralysis, 
to distinguish it from that due to nuclear lesion of the medulla oblongata. 

As has been mentioned, stimulation of the lower extremity of the 
ascending frontal convolution causes phonatory movements of the 
vocal cords. The effect here is distinctly bilateral ; it is not to be ex- 
pected, therefore, that unilateral lesion should cause any appreciable 
affection of the movements of the vocal cords. It seems somewhat 
strange, however, that in Barlow’s case phonation was still possible, not- 
withstanding the apparent total destruction of the region in which the 
laryngeal movements are centralised. If the centres in question were 
entirely destroyed, we must assume that, as in the case of the oculo-motor 
centres, compensation may be effected by the basal ganglia. Some cases 
have, however, been reported in which unilateral cortical lesion in the 
region indicated was associated with paralysis of the opposite vocal 
cord. In one of these, by Seguin, there was, appai^ently in connec- 
tion with lesion of the posterior part of the third frontal convolution 
on the right side, some affection of phonation ; and in a|iother, by Garel 
and Dor, there was paralysis of the left vocal cord, apparently in con- 
nection with a lesion of the right hemisphere at the base of the third 
frontal convolution. The cases, however, Avere not verified by laryngo- 
scopic examination, nor was the possibility of a bulbar or peripheral nerve 
lesion disproved ; and it is exceedingly improbable, in view of the facts 
of Barlow’s case, together with those of experimental physiology, that 
paralysis of the vocal cord can be produced by a unilateral cortical lesion. 
Moreover, Sir F. Semon has shown, by laryngoscopic examination of 
cases of right hemiplegia and aphasia within a few hours of the attack, 
that both vocal cords move in a perfectly normal manner. 

While, therefore, it is probable that the laryngeal centre is situated 
at the lower extremity of the ascending frontal convolution, there is no 
satisfactory evidence on record that complete paralysis of oi)e or both 
cords has been caused by cortical lesion. 

The same may be said of the muscles of mastication. Movements of 
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the same muscles are also concerned in the act of articulation, and these 
are ex^i^ bilaterally by stimulation of the cortex. Paralysis of these 
muscles bannot, therefore, be expected from anything less than a bilateral 
lesion in correspondftig parts. In Barlow^s case, however, though the 
mbvements of mastication were excessively feeble, they were not entirely 
paralysed. • 

Lepine, Langer, and Picot (quoted by Charcot and Pitres) have 
sdk'served trismus in connectiSn with cortical lesions ; but the pathology of 
this symptom, with its bearing on the position of the masticatory centre, 
has not been established. A case has been reported, by Hirt, in which 
masticatory paralysis was apparently due to cortical lesion; but the 
‘case was a con^plicated one, for, in addition to multiple cortical lesions, 
there was degeneration in the spinal cord also. 

We may feel assured that every movement under the control of the 
will is represented unilaterally or bilaterally in the Rolandic area ; but 
the clinical evidence at present available does not enable us to indicate 
the centres of any others beyond those already discussed in the preceding 
pages. 

B. Affections of sensation . — Cortical paralysis due to destructive lesion 
of the Kolandic area is essentially a motor paralysis, and need not bo 
accompanied by loss of sensation, cutaneous or so-called muscular. 

The patient whose limbs are entirely paralysed from cortical dis- 
ease may feel and localise the slightest touch, appreciate temperature, 
and correctly indicate every movement communicated to his paralysed 
limbs. Thus, in a case of aphasia and right hemiplegia under my care 
in the National Hospital for the Paralysed and Epileptic, the patient, 
whose right arm, a month after the onset, was still absolutely paralysed, 
felt and localised the slightest touch on the paralysed limb, and correctly 
indicated with the left hand every position passively communicated to 
the right. Aftei^death necrotic softening, due to blocking of the Sylvian 
artery, was found in the Rolandic area of the left hemisphere. But 
though, as the above case proves, paralysis of cortical origin may occur 
without the slightest affection of sensation, it is undoubtedly true 
that affections of sensation of a greater or less extent are met with in 
connection with lesions apparently confined to the cortex of the Rolandic 
zone. And it is a question on which there is still considerable difference 
of opinion, whether sensation is not also represented, along with motion, 
in what is usually designated the motor area of the cortex. 

An analysis of 284 recorded cases of lesion of the Rolandic zone, 
which I made in 1890 {Croonian Lectures on Cei'ehral Localisation)^ 
showed that in 100 the state of the sensibility was not mentioned ; 
in 121 it was noted to be intact, and in many of these every variety of 
sensibility was expressly stated to have been carefully investigated. In 
63 some impairment gef sensibility was noted; in 28 of these, however, 
the lesion was not strictly confined to the Rolandic area,d)ut implicated 
the adjacent lobes, especially the parietal. Among the remaining 35 con- 
ditions existed, in the majority at any rate, which were calculated to 
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implicate centres or tracts demonstrably coimected with the conveyalTce or 
perception of sensory impressions. Similar concltudons were arrived at 
by Charcot in the work on which he was engag^ with M. Pftres just 
before his death, and are summarised in the Archivih de Bordeaux. 

Sept. 1894. 

“ In our opinion the ansBsthesise which sometimes accompany motor 
paralysis of cortical origin are most frequently functional, and are analo- 
gous to, if not identical with, hysterical anaesthesia. The discussion 
the reasons which appear to us to justify this opinion would take us far 
beyond the limits which we have set ourselves in this chapter. We con- 
tent ourselves, therefore, with stating that, from an examination of the 
facts of clinical pathology, the anaesthesiae which sometimes accompany 
paralysis of cortical origin are unessential and accidental phenomena, 
and do not depend directly on lesions of the Eolandic zone, and play'^no 
pathogenic part in the development of paralytic symptoms ” (p. 43). 

Nothnagel, writing in 1879 (51), arrived at the conelusion that “up 
to the present there is no case in which, ^vith a purely superficial or 
purely cortical lesion, persistent anaesthesia has been observed. In all 
cases the medullary substance has also been affected, and it is not improb- 
able that in such cases the sensory tracts of the internal capsule may 
have been injured directly or indirectly. For the diagnosis, therefore, of 
superficial lesions, disturbances of sensation have no importance ’’ 
(p. 473). 

It is maintained, on the other hand, by many writers — Petrina, 
Exner, Luciani and Sepilli, Starr (65), Dana (16), and others — that the 
facts of disease prove that the sensory centres coincide with the motor 
centres in the Eolandic zcme; by Horsley, Beevor, and others, that sensation 
is to some extent represented in the Eolandic zone while l^stian regards 
the Eolandic zone as the seat of kinaesthesis or so-called muscular sense. 

As the coincidence of the sensory with the mol^r centres in the 
Eolandic zone is an opinion which is largely entertained by clinical ob- 
servers, it appears necessary to consider somewhat in detail the facts on 
which it is based. As has already been stated, there is no doubt that in 
many cases of lesion of the Eolandic zone, anaesthesia has been observed 
coinciding to a greater or less extent with the motor paralysis. The 
question, however, is whether the affection of sensation is a direct result 
of the cortical lesion, or only an indirect or dynamic influence on sensory 
structures anatomically distinct from the motor centres proper. In this 
relation tumours, and all such lesions as are known to cause indefinite 
indirect effects, are of no value as evidence, and may be summmly 
excluded. Since attention has been specially directed to this poin^ 
many cases of excision of portions of the motor cortex for the cure of 
focal or Jacksonian epilepsy have been put on record, and it is of import- 
ance to consider their bearing on the question. o 

In a case «by von Bergmann, of excision of a considerable portion 
of the hand centre in the left hemisphere, there was not the slightest 
affection of sensibility in any of its forms, muscular or otherwise. In a 
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case by Keen (40), after excision of the centre for the; movements of the 
hand an,d wrist in the right hemisphere (as determined by faradic stimu- 
lation), the left hand was paralysed in all movements both of the fingers 
a^d wrist, and the forearm was paretic j while the shoulder and face were 
unaffected. On the following day in the left hand each finger was reCog-, 
nised correctly, but*the two points of the aBsthesiometer were recognised 
as only one even when sepaijLted as much as the length of the finger or 
■ the entire breadth of the hand. The right hand, however, was but little 
better, as the two points were recognised as one at two-thirds of the 
length of the fingers apart, and about the same crosswise. 

In a second case, by the same author, of excision of a portion of the 
right motor costex injured by a depressed fracture, the left fingers and 
wrist were paralysed. On the second day following the operation on the 
right fore and little finger, the two points of the aesthesiometer were 
appreciated as one at tV of an inch, while on the corresponding fingers 
on the left side only at of an inch. On the twelfth day there was 
still slight impairment of sensation in the middle of the forearm and third 
and fourth finger, but the position of the acsthesiometor was clearly in- 
dicated. This condition as to sensibility was similar to that which 
existed before the operation. 

Lloyd and Deaver (41) report a case of excision of a portion of the 
hand centre of the right hemisphere, which caused paralysis of the flexors 
of the left wrist and fingers, and of the left half of the face. Three 
months after the operation, while there was still considerable paresis of 
the left hand, the patient was able to feel the slightest touch with the 
blunt points of an aesthesiometer, though localisation was somewhat 
imperfect. With weights varying from two to twelve ounces, he was 
able to tell the heaviest, by cutaneous pressure, as well on the affected as 
on the sound side. He could not distinguish the form of objects on 
account of his inability to move his fingers. Sensation to pain and heat 
was perfect. 

In a case under my OAvn care (27) excision of a traumatic cicatrix at 
the upper extremity of the left Rolandic area was followed by slight loss 
of tactile sensibility ^on the dorsum of the two distal phalanges of the 
right hand, and slight inability to indicate correctly the position passively 
communicated to them. Elsewhere, and on the right foot which was 
equally paralysed, sensibility was normal. Ultimately the impairment of 
sensibility disappeared entirely, while the fingers remained feeble and 
rigid. In this case the lesion was such as was calculated actually to im- 
plicate a portion of the gyrus fornicatus (27). In the case of T. W. (27a), 
after excision of a small tumour, which spread widely under the cortex, at 
the lower part of the ascending parietal convolution of the right hemisphere, 
there was observed on the fourth day total paralysis of the muscles of 
the left hand, together with tactile anaesthesia over the whole of the left 
side of tho body, and inability to tell the position in which his thumb, or 
fingers, or elbow were placed. Seven weeks afterwards he had entirely 
recovered the power of movement except in the hand ; and he was not 
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always correct as to the position of the thumb or fingers on passive 
movements with the eyes shut. Ten days later, evidently from extension 
of the primary disease, the left limbs became paretic, tactile and painful ; 
sensibility became lost in the left leg as high as^' the knee, and tactile 
^ sensation absent in .the thigh. Tactile and painful impressions were 
appreciated over the whole of the trunk, but tactile sensibility was 
absent in the left arm, and the sense of pain defective. Tactile sensi- 
bility was also absent on the left side of the face, together with soniv 
degree of analgesia. A case has been reported by Mills and Keen (48) 
of excision of the whole of the centre for the movements of the upper 
arm in the right hemisphere, the position of which was correctly 
determined by faradic stimulation. After the operation there was entire 
paralysis of the shoulder movements of the left arm, and weakness of the 
other movements of the limb. This paralysis increased so that on the 
tenth day there was total paralysis of the left arm and ^.Irnost complete 
paralysis of the left leg. Slight improvement began to appear after this 
date, so that on the thirty-third day only some degree of weakness re- 
mained. In this case all forms of sensibility were accurately tested by 
Mills, with the result of showing that, as regards the power of perceiving 
and localising tactile impressions, there was never the slightest defect. 
The muscles on the paralysed side were active to faradic stimulation, 
and the patient could recognise accurately the different positions in which 
her limbs were placed. 

In a case of focal epilepsy reported by Dr. Hale White, a portion of 
the cortex corresponding to the arm centre in the left ascending parietal 
convolution was deeply cut away, so as to expose the medullary fibres. 
This was followed by pSLralysis of the face, arm, and leg on the right 
side, together with aphasia. There was not the slight defect in the 
perception or localisation of tactile impressions. 

A similar case is recorded, by Kushton Parker and Gotch, of excision 
of a portion of the genu of the ascending frontal convolution of the 
right hemisphere. This was followed by temporary loss of power in the 
left hand, but without any impairment of sensibility. 

A case of excision of a portion of the cortex has also been reported 
by Bidwell and Sherrington. The portion removed was from the region 
stimulation of which caused movements of the foot and knee. This 
was followed neither by obvious impairment of motion nor of sensation. 

In a case under my own care (27), of excision of a tumour from the 
Rolandic zone of the right hemisphere, the left arm and leg were com- 
pletely paralysed and the left side of the face partially so. Sensation 
was pnmticaUy normal over the whole of the left side, though sometimes 
the pfttieat referred a touch to the nearest joint above the part stimulated, 
l^is, however, was not always the case, as he sometimes indicated the 
part touched quite correctly. Muscular sense was good, and he was 
able to indicate* the position of his limbs when passively moveil. Beevor 
and Ballance report a, case of removal of a tumour involving the 
upper part of the ascending parietal convolution, the anterior part of the 
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parierbal lobule, and the adjacent marginal gyrus. Seven days later there 
was complete paralysis of the right arm, and a paretic condition of the 
right leg. The slightest touch was perceived on the right side, but not 
accurately localised. Within five months after the operation there was still 
paralysis of the toes and loss of dorsi-flexion of the ankle, but sensat> 9 n 
was everywhere perfect. 

Diller and Buchanan have reported a case of paresis of the right 
limbs and right side of the 5ace, duo to a subcortical cyst in the lower 
part of the left ascending frontal convolution. The patient could feel 
and accurately localise a touch on any part of the paretic side, and could 
discriminate weights accurately. After removal of the cyst there was 
some improvement in the paretic condition, and there was no affection of 
sensation. Excision of the facial centre in the right hemisphere in a 
case under my own care caused paralysis of the left side of the face 
without any impairment of sensation. 

Albertini and Brigatti report a case of removal of a glioma the 
size of a hen’s egg from the middle of the nght liolandic zone, which 
caused paresis of the left side, and epileptiform spasms of the left arm 
and left angle of the mouth. Over a year after the operation there was 
paresis of the left side of the face, paresis of the arm, and complete 
paralysis of the hand and foot. The sensibility of the left side, which 
before the operation was normal, was diminished for all qualities of 
sensation. The muscular sense in the left arm was lost. 

Starr and M‘Burney record a case of right hemiplegia and aphasia 
from a traumatic lesion of the left hemisphere. The right arm and 
leg were almost totally paralysed. The muscular sense test, it was 
said, could not be satisfactorily applied on account of the patient’s 
apathetic condition. On trephining, a clot of blood was removed 
which extended from the posterior third of the left frontal convolution 
over the ascending frontal into the fissure of Kolando. Recovery took 
place, but the right hand remained paralysed, the fingers being flexed 
and rigid. In the hand there was marked diminution of tactile and 
painful sensibility, two points being felt as one at invo centimetres apart 
on the tips of the finger. The muscular and temperature senses were 
perfect. 

Other similai' cases might be quoted, but it seems unnecessary to 
multiply instances as the lessons they teach are essentially the same. 
Analysis shows that there are some variations in the condition of 
sensation after cortical lesions of the Rolandic area. In the majority of 
pure cortical lesions there was not the slightest affection of sensibility in 
any of its forms from the first, though there was marked motor paralysis ; 
while in some the slight affection of sensation which was at first observ- 
able ultimately disappeared. This was true of Beevor and Ballance’s 
case, where, notwithstanding the permanent paralysis of the hand and 
foot, sensibility completely return^. In Starr’s case the •persistence of 
defective tactile and painful sensibility at the tips of the fingers may be 
ascribed to the rigid flexion of the fingers; and in others, such as 
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Albertini and Brigatti’s — as the lesions were of the nature of tumours 
extending deeply into the brain substance — there was at least the possi- 
bility of implication of the sensory tracts. 

It is evident from the facts above narrated that,da.t any rate, relatively 
snv^ll portions of the convexity of the Bolandic zone may be j'emoved" 
^without causing the slightest impairment of tactile or cutaneous sensi- 
bility in any of its forms, though the lesion be sufficient to produce 
more or less extensive paralysis. It is probable, therefore, that such 
affections of sensation as may occur from destruction of a larger area 
are of a merely dynamical character, if the lesion do not implicate 
the sensory tracts or centres. If there were any necessary relation 
between the sensory defect and the motor paralysis the two should 
coexist and be equally enduring, but this is not the case^’; for the defect 
of sensibility, at first observable, gradually lessens and ultimately dis- 
appears. 

■ The order in which sensibility normally returns in cerebral hemi- 
anesthesia explains the occasional apparent limitation of the sensory defect 
to the limb most paralysed. The affection of tactile and general sensibilit|r 
follows the same rule as the distribution of muscular paralysis ; that is, 
it is most marked, and endures longest in the parts most volitional. Hence 
when cerebral hemiansesthesia is beginning it shows itself first in the fingers, 
and disappears last from this part. A certain degree of tactile defect may 
therefore be observed in the hand, when the face, trunk, and leg have 
entirdy recovered. The remnant, therefore, of a general hemiansesthesia, 
when associated with partial hemiplegia or brachial nfenoplegia, may 
bring about the coexistence of brachial monoplegia with brachial mono- 
anaesthesia, apparently from the one cortical lesion ; but in reality this 
effect is of complex causation. 

Most of those who hold that the motor and sensory centres coincide 
in the Eolandic area are obliged to admit that they are not coextensive, 
and to assume that the sensory centre of any given part occupies relatively 
a much larger area than its motor centre. Hence, for instance, in 
order to cause ansestbesia of the face, the lesion must be such as to cause 
also motor paralysis of the arm or leg or more ; that is, that the sensory 
centre of the face embraces also the motor centre:^ of the arm and leg. 
Such a hypothesis on the part of those who otherwise advocate a localisa- 
tion of function in the cerebral cortex appears to me rather absurd. 

That clinical and experimental lesions of the Eolandic area of con- 
siderable extent should temporarily cause some impairment of sensation 
on the paralysed side may be admitted without the necessity of assuming 
that the sensory centres are localised in the same region. 

The experiments of Schiff, Munk, Tripier, Luciani and Seppili, Mott, 
and others may be accepted as proving that some impairment of sensa- 
tion may be caused by lesions apparently restricted to the motor zone ; 
but that these ,are only dynamical disturbances is, I think, shown by the 
results of certain experiments on monkeys which I have r^ently per- 
formed with my colleague Dr. Turner. 
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Iqw several^ instances we destroyed the Bolandic area, wholly or 
partially, in such a way as to remove the cortex in the most thorough 
manner, both on the convexity of ^he convolutions and in the depths 
of the sulci. This w^s followed in one case by total hemiplegia of 
the .opposite side, great impairment of tactile sensibility, and hemi> 
anopsy. The destruction of the Bolandic area did not extend |nto 
the facial centre, but *the anaesthesia atlected the face equally with the 
parts that were paralysed. Intthe course of a few days, however, while 
the motor paralysis continued, the anaesthesia and hemianopsy gradually 
diminished, the last remnant of anaesthesia being the inability to localise 
correctly a small ivory clip exerting slight pressure on the skin of the 
fingers or toes. 

In another experiment, in which the upper third of the Bolandic area 
was entirely destroyed in the left hemisphere, the lesion extending down 
to the calloso-marginal fissure on the mesial aspect, there was almost 
total paralysis of the right leg, and to a considerable extent also of the 
right arm. Together with this motor paralysis there was loss of tactile 
sensibility, without analgesia, qver the whole of the right side — ear, face, 
arm, and leg. Within three days, however, this had almost entirely 
disappeared, so that the animal, blindfolded, was evidently aware of drops 
of water allowed to fall on its toes, as it put its hand at once on the spot. 

It is obvious from such facts that the sensory and motor centres are 
not coincident in the Bolandic area, inasmuch as practically the whole of 
this area may be removed without permanent loss of sensabioh. It may, 
however, be said that the recovery in such case is due to bilateral associa- 
tion and the compensatory action of the centres of the sound side. This 
is the hypothesis which is advocated by Brissaiml- If this hypothesis 
were correct there should have been in Rarlow's case (p. 296) bilateral 
anaesthesia of the face, inasmuch as both facial centres were destroyed. 
It was expressly stated, however, that sensibility was absolutely normal. 

In a case of double brachial monoplegia, recorded by Bourdon, the 
result of traumatic haemorrhagic extravasation and softening in the 
Bolandic area of both hemispheres, it was also expressly stated that 
sensation was unimpaired throughout. 

However, it has been stated, by Dr. Mott (49), that after bilateral 
extirpation of the leg areas in a monkey the sensibility of the feet was 
blunt twelve months after the operation. But if the sensory and motor 
centres of the legs coincide in the Bolandic area, sensibility should have 
been entirely extinguished in the legs, not merely blunted in the feet. 
Turner and I found, on the contrary, that after bilateral extirpation of the 
leg area the animal gradually recovered sensation in the feet, which 
remained paralysed ; so that within a month it could feel and localise the 
slightest tactile impression on either foot. 

The same arguments which are used to establish the localisation of 
the sensory centres in tfie Bolandic area might be employed jn favour of 
the ^ locaUsatiAn of the visyal centre in the same region, inasmuch as 
in connection with a lesion anatomically restricted to the Bolandic area 



304 


SYSTEM OF MEDICINE 


hemianopsy may occur along with hemiansesthesia. An& in a case of 
removal of the whole frontal lobe previously referred to (p. 276), this 
combination of symptoms resulted. We know, however, that tot^ and 
permanent hemianopsy can be caused by lesion restricted to the occipito- 
aagular region, and, therefore, any representation of vision in the Eolandic 
are^ or frontal lobe may be absolutely excluded ; for when the occipito- 
angular region is destroyed no trace of the visual faculty remains. 

Similarly — and inasmuch as it can bo proved that sensation may 
be abolished by cortical lesions altogether outside the Eolandic area 
— we may argue that there is no representation of sensation in the motor 
cortex ; and that such affections of sensation as may occur in connection 
with lesions of this region are either merely dynamical or are due to direct 
implication of the sensory tracts or centres proper. " 

In several instances, especially those of excision of a portion of the 
Eolandic area, it has been stated that in addition to some impairment 
of tactile sensibility there has been loss or impairment of the sense of 
position or movement ; and facts like these have been relied on to prove 
that the Eolandic area is the seat of the muscular sense. On the other 
hand, cases have been adduced, by Nothnagel, Luciani and Seppilli, Selig- 
miiller and others, of loss of the muscular sense without motor paralysis, 
more especially in connection with lesions of the parietal lobe. Eedlich, 
however, shows that the great majority of these have been of such a 
nature — namely, abscesses or tumours, and so forth — as to exercise an 
indirect effect upon other parts ; and the cases which ho himself mentions 
as having more the character of stationary lesions have all, as he states, 
been of an extensive character, involving sometimes the upper, some- 
times the lower parietal lobe, as well as the angular gyrus and the 
temporal convolutions or the occipital lobe ; and in one case, at least, 
the loss of the muscular sense was complicated also by hemianopsy. 
In two of the cases the Eolandic zone was not affected. The same 
arguments, therefore, which are relied upon to prove® that the muscular 
sense is centralised in the Eolandic area are equally applicable to its 
localisation in the parietal lobe. It is, however, impossible that both of 
these contentions can be correct; the probability is that the loss of 
muscular sense in both instances is merely a coinoedent disturbance of the 
functions of sensory tracts and centres situated elsewhere than in the parts 
actually diseased. 

I have never myself met with a case of loss of the sense of position 
or movement from cerebral lesion in which it was not possible to 
demonstrate also some impairment of tactile sensibility ; more i)articularly 
in its highest form, the sense of localisation. 

Eedlich states that in 132 cases of hemiplegia, examined by him in 
the Vienna Hospital, he found 28 associated with more or less enduring 
impairment of the muscular and stereo-gnostic sense — that is, the faculty of 
distingidshing form ; and he considers that this, together with hemianopsy, 
as has been shown by Sir William Gowers, occurs more often ifl recent cases 
of cerebral hsemorrhage, and in all probability from indirect disturbance 
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of .the'sensory tracts. In all his case^ there Vas some impairment of tactile 
sensibility also. The impairment of the muscular sense did not, however, 
run quite parallel to the impairment of tactile sensibility. As a rule the 
muscular sense was m'bre impaired than the mere perception of tactile 
impressions ; but as regards both the defect was more marked iri the limb 
most paralysed, and more especially in the distal portions of this limb. His 
observations are in harmony w^h what has previously been stated, namely, 
that impairment of tactile sensibility disappears last from the parts which 
are longest to recover from paralysis after an oidinary attack of hemi- 
plegia. In the great majority of instances in which there was impairment 
of muscular sense in the hand, tactile sensibility was also impaired over 
the whole of the® corresponding side, as may be assumed from the fact 
that it was generally impaired in the fjice. This also is in harmony with 
the fact, which I have observed, that the impairment of tactile sensibility 
is often well marked in parts which are not paralysed as to motion. 

A case of apparent loss of the muscular sense, apart from tactile 
anaesthesia, in connection with lesion of the parietal Ipbe has been recently 
described by Starr and M‘C6sh (67). After trephining for a emnio- 
cerebral injury of the upper part of the left ascending parietal convolution, 
a varicose mass of veins on the cortex was tied, and the subjacent tissue 
probed wjth a hypodermic needle. The result of this operation was an 
ataxic condition of the right arm, and inability to indicate the position 
l^assively communicated to it The actual seat of the damage was un- 
certain, and the case is regarded by Goldscheider (30) as of no value in 
favour of localising the centre for the muscular sense in the parietal lobe. 
It can also be shown that lesions have repeatedly occurred in this region 
without any similar symptom having manifested itself. 

Some of the cases of loss of tactile and muscular sensibility, apparently 
in connection with cortical lesions of the Kolandic area, have been without 
doubt cases of hysterical hemiansesthesia. What appears to me an 
exemplary case of this kind, in favour of the localisation of the sensory 
centres in the parietal and motor cortex, has been adduced by Gowers (31). 
It is a case reported by Demange, in which there was extensive cortical 
softening over the wholg H)f one hemisphere. Associated with this was 
general and special anaesthesia on the opposite side of the body of the 
usual hysterical type. A similar instance is mentioned by Nothnagel. 
This was the case of a young man aged twenty-eight, who became 
suddenly aphasic. At the same time he became completely anaesthetic 
on the right side, and to a large extent on the left. This condition, how- 
ever, lasted for a few days only, while the aphasia continued. A lesion 
was found in the left hemisphere invading Broca’s convolution and its 
neighbourhood (51). 

Summary, — (i.) Destructive lesions of the Kolandic area cause 
paralysis of voluntary nfbtion on the opposite side, general or limited, 
according to the extent and locality of the lesion. The electrical reactions 
of the paralysed muscles are not affected, (ii.) When the whole motor 
cortex is involved the hemiplegia in all respects resembles that caused by 
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destruction of the motor divisiSh of tBe internal capsule, (iii.) Frequently 
paralysis of cortical origin is dissociated, or consists in a succession of 
dissociated paralyses or monoplegias. Thus a monoplegia may become a 
hemiplegia by advance of the lesion from its primafy seat, (iv.) Paralysis 
of voluntary motion of the leg alone, or of the arm and leg, or of certain 
movements of the arm, or of the arm and face, ^or of the face alone, 
may bo looked on as dependent upon ^esions of the cortex of the 
Rolandic zone or of the subjacent medullary fibres, (v.) Hemiplegia 
from cortical lesion of the left hemisphere is almost invariably associated 
with aphasia, (vi.) Crural monoplegia, or this combined with a greater 
or less degree of paralysis also of the arm, indicates lesion at the upper 
extremity of the central convolutions. (vii.) Brachial monople^a 
indicates lesion of the middle two-fourths of the Bolandic area, (viii) 
Brachio-facial monoplegia indicates lesion of the lower third of the 
Rolandic area, (ix.) Facial monoplegia (or this combined with aphasia, 
if the lesion is in the left hemisphere) indicates lesion of the lower 
extremity of the Rolandic zone posterior to the third frontal (x.) While 
it is probable that the centres of movement of the vocal cords, and of the 
muscles of mastication, are also situated at the lower extremity of the 
Rolandic area, there is as yet no case on record in which these muscles 
have been paralysed by cortical lesions, unilateral or bilateral, (xi.) 
Paralysis of cortical origin may be, and frequently is, entirely independent 
of impairment of cutaneous or muscular sensibility ; and this is the true 
uncomplicated type of this form of paralysis. Not infrequently, however, 
and especially in connection with lesions of an extensive and sudden 
character, or of such ^a nature as to produce dynamical disturbance of 
the sensory tracts and centres, it is associated for a time with impairment 
of sensibility in the paralysed limbs. This rarely extends to the sense 
of pain or temperature, and is mostly confined to tactile sensibility, and 
the sense of position and movement. These disturbances are, however, 
essentially fugacious ; and, although at first general, they tend to become 
restricted to the distal extremities of the paralysed limbs, and ultimately 
to disappear, even though the motor paralysis remains, (xii.) When the 
motor cortex is destroyed, secondary sclerosis jensues in the pyramidal 
tracts, and contracture in the paralysed limbs. 
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Lesions of the falciform lobe. — The facts related in connection 
with lesions of the Rolandic zone, as well as of the parietal lobe, show 
that neither of the^ regions can be regarded as the true centre of tactile 
and muscular sensibility. It is certain that the paths of motor impulse 
and sensory transmission are distinct from each other in the peripheral 
nerves, spinal cord, crus cerebri, and internal capsule. 

The question is whether the tracts, which have remained separate so 
far, become fused togetlfer in the cortex; or whether they are distributed 
in definite regions, like those of the special senses ? 

There is, as yet, comparatively little clinical evidence in favour of the 
existence of a definite cortical region, lesion of which causes loss of 
tactile and general sensibility, apart from motor paralysis or other forms 
of sensory impairment 

Many years ago I showed that destructive lesions of the hippocampal 
region, or inferior division of the falciform lobe, caused impairment or 
abolition of tactile and general sensibility, together with a condition of 
the limbs which indical^ loss of the sense of movement without motor 
paralysis. These experiments were supplemented by thosck of Horsley 
and Schafer, on the gyrus fornicatus (10), who concluded from their 
experiments that “ any extensive lesion of the gyrus fornicatus is followed 
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by bemiansesthesia, more or less marked and persistent. In some cases 
the ansesthetic condition has involved almost the whole of the opposite 
side of the body ; in others it has been localised to either the upper or 
lower limb, and to particular parts of the trunk ; but we have not yet 
succeeded in establishing a relationship between special regions of the 
body and the parts of the convolution which have bpen destroyed. More- 
over, the ansesthesia was frequently very pronounced and general during 
the first three or four days after the operation, and, indeed, in several 
instances took the form of complete insensibility to both tactile and 
painful impressions, so that even a sharp prick or the contact of a hot 
iron would produce no indication of sensation, but after that time this 
general condition would become gradually in great part recovered from 
or more localised in definite regions. In all cases, however, in which the 
diminution of sensibility was well marked during the first few days, it 
persisted, although with lessened intensity, for many weeks in those 
instances in which the animals had been preserved for so long. In other 
cases in which, apparently, the lesion was slight, the diminution of 
sensibility, though at first well marked, subsequently disappeared entirely. 
However, persistent loss of all forms of cutaneous sensibility has never 
been caused by destructive lesions of the falciform lobe ; no doubt 
because it has been impossible to destroy both limbs of the falciform lobe 
completely in any one animal.” 

My recent investigations on this subject, in conjunction with Dr. 
Turner, have been entirely in harmony with those above mentioned. 

The ansesthesia caused by lesions of the falciform lobe is of a much 
more profound character than that which may he temporarily produced 
by extensive lesions of the motor area ; and this without implication of 
the motor centres or evidence of motor paralysis. An appearance of 
motor paralysis is induced, evidently due to the loss of the sense of 
position and of movement; and the animal tends tq^slip or fall over on 
its anaesthetic side : but in climbing the lattice-work of the cage it freely 
uses the anaesthetic limbs, though the grip both of the hand and foot 
fails when attention is withdrawn from them. 

We have also found, as did Horaley and Schafer, that the anaesthesia 
was occasionally much more marked in one limb^'than in the other ; and, 
in particular, we have found that lesion of the gyrus fornicatus, at the 
XK)int where it passes into the precuneus, caused loss of sensation 
specially in the opposite leg, which endured long after it had entirely 
disappeared from the face and upper limb. 

These experiments show that temporary total abolition and long- 
continued profound impairment of tactile and muscular sensibility may 
be experimentally induced by cortical lesions of the falciform lobe without 
motor paralysis, and without impairment of any of the forms of special 
sensibility. I have myself no doubt that it is to duplication of this centre, 
or of its connections with the posterior tracts of the internal capsule, that 
the sensory impairment is due which has been observed in association with 
lesions apparently restricted to the motor zone or parietal lobe. 
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There are, however, very few cases on record of lesions restricted to 
the falciform lobe, as this part of the brain seems less liable to injury or 
disease than the conve^ty. 

Nor should we, from the facts of experiment, be led to expect au^ 
noteworthy defect of cutaneous sensibility except in connection with 
lesions of a considerable extent in this lobe. Among the cases that have 
been reported of lesion of the ^rus fornicatus the following are worthy 
of mention : — 

Dr. Savill has recorded a case of almost complete loss of sensation on 
the left side, and partial loss on the right, without any apparent loss of 
pQwer in the arm or leg. The patient recovered from this attack, and 
again two years later^was readmitted with piralysis of the arm and leg. 
After death an old hsemorrhagic cyst was found lying underneath the 
gyrus fornicatus and part of the marginal convolution and anterior half 
of the quadrate lobule, which passed fis far inwards as the roof of the 
right lateral ventricle. The brain Avas otherwise healthy. 

Dr. Churton has reported a case of anaesthesia of the loft foot, Avitliout 
motor paralysis, and without any local vascular or other lesion in this 
limb, in which, after death, there was found a clot the size of a small 
walnut in the right calloso-marginal fissure, Avith erosion and discoloration 
of the subjacent gyrus fornicatus, but Avithout any affection of the supra- 
jacent marginal convolution. 

In addition to these instances, in which the lesion Avas of a stationary 
character, some cases of tumour may be mentioned. 

Dr. Handford has recorded a case of tumour occupying the greater 
part of the left paracentral lobule, with bulging qf the gyms fornicatus, 
which caused almost complete paralysis of the left leg, and eventually 
some weakness in the arm and side of the face also. Cutaneous sensation, 
tactile, and painful, and thermal, was gi'eatly impiired over the whole of 
the left side. The flnpairment of sensation in this case was much greater 
than that which occurs from tumours in the Rolandic area. 

A similar case has been reported by Ackerman. This was a case 
of tumour on the mesial surface of the left hemisphere, involAung the 
greater part of the gyru» fornicatus and quadrate lobule. The brain Avas 
slightly softened immediately round the tumour, but both the convexity 
and base of the brain, as well as the centrum ovale and basal ganglia, were 
quite normal. The symptoms in this case were weakness of the right 
leg, followed by a similar condition of the arm, together with general 
h3rper8esthesia. Under observation the patient fell into complete 
hemiplegia and analgesia, Avith conjugate deviation of the head and eyes 
to the left. 

Muratoff reports a case of tumour in the mesial aspect of the left 
hemisphere, which largely destroyed the gyi’us fornicatus, and was ad- 
herent to the corpus caiHosum. Above, it was limited by^the calloso- 
marginal sulctb, and the paracentral lobule was intact. In this case there 
was some degree of weakness and awkwardness of the limbs on the right 
side, and touch and pain were abolished. At a later date it was noted 
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that tactile sensibility was nonnal, but the sense of pain diminished. 
The author is of opinion that the affection of sensibility observed in this 
case was not the direct result of the focal lesiop, but probably due to 
i^iterruption of the associating fibres, and compression of the paracentral 
lobule. 

But though it is necessary to be cautious in drawing conclusions 
from cases of tumour, the three above mentioned exhibit a remarkable 
agreement as regards the affection of sensation on the opposite side of the 
body when lesions of this character invade the falciform lobe. Taken 
\Wth the symptoms observed in the two cases of stationary lesion, they 
lend at least considerable support to the experimental results obtained l?y 
Horsley, Schafer, and myself. 

That the motor centres of the Rolandic area are in intimate organic 
and functional relation with the sensory centres there can be no 
doubt, and they probably form a couple connected by associating fibres. 
Dr. Beevor shows that the falciform lobe is connected with the motor 
cortex by means of the fibres of the cingulum (2). It is probable that 
these fibres form the nexus between the Rolandic zone and the falciform 
lobe, and that it is through these, or similar connections, that irritative 
lesions of the motor zone are apt to excite eccentric sensations in the 
limbs, and that destructive lesions may produce temporary anaesthesia by 
causing dynamical disturbance of the centres of the falciform lobe. 

According to the observations of Flechsig (8), with which those of 
Turner and myself coincide, the falciform lobe is the terminus of a system 
of cortici-petal fibres (System II.) which ascend from the optic thalamus, 
and are probably the ^rect continuation of the short longitudinal fibre- 
system of the tegment. We are of opinion, from the results of our 
experiments, that in these lie the true sensory paths. Though the fibres 
of the mesial fillet ascend to the Rolandic as well as to other cortical 
regions, there is no satisfactory evidence that they are concerned with 
the transmission of any of the forms of conscious sensation. The mesial 
fillet may be entirely degenerated without loss or impairment of cutaneous 
sensation (6). 
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Lesions, of the parietal lobe. — ^The parietal lobe includes the 
swperior and inferior parietal lobules, the latter formed by the angular 
gyrus and supramarginal lobule. The superior parietal loWe, or upper 
extremity of the ascending parietal or post-central convolution, has 
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already been considered as belonging to the Rolandic area, and will, 
therefore, not be specially considered further. 

Lesions of the pariet^ lobe are frequently associated both with lesions 
of the Rolandic area hnd of the occipital lobe. Occasionally, however, 
the inferior parietal lobule is affected alone ; and the question is th^ii , 
whether there are any symptoms specially related to lesions in this 
region capable of being accurately diagnosed. The corresponding region 
in the brain of the monkey constitutes the pli courbe, or angular gyrus, 
in which we distinguish an anterior and posterior limb. The anterior 
limb in man at its lower extremity forms a supmmarginal gyrus. 

There has been much difference of opinion in respect to the physiology 
of this region. J have found that electrical irritation in the monkey gives 
rise to very definite and constant effects ; namely, to conjugate deviation 
of the eyes, and occasionally of the head, to the opposite side, with a direc- 
tion upwards or downwards, according as the anterior or posterior limb is 
irritated. These results were also obtained by Luciani and Tamburini ; but 
Schafer appears to have observed them only on irritation of the posterior 
limb. Similar movements of the eyes to the opposite side, and with an 
upward or downward direction, are also excited by stimulation of various 
parts of the occipital lobe. 

My hypothesis is, that these movements are the expression of sub- 
jective visual sensation ; and that the regions from which they can be 
obtained by electrical stimulation are therefore related to the sense of 
vision. 

My early experiments, as well as those subsequently made in con- 
junction with Professor Yeo, and more recently Avith Dr. Turner, have 
shown that, in the monkey, destruction of the aifgular gyrus causes total 
loss of vision of temporary duration in the opposite eye ; whereas bilateral 
destruction causes temporary total blindness, which gives place to a peculiar 
impairment of vision of an enduring character ; this I have interpreted as 
being more particularly due to loss of central vision. The experiments of 
Munk and l^hafer also show that monkeys after this bilateral lesion exhibit 
a want of precision in seizing small objects, though these authors interpret 
the symptoms differently from myself. On one point, however, our ex- 
periments are in harmony, namely, that destruction of the angular gyri does 
not give rise to motor paralysis either of the limbs or the ocular muscles. 
In particular there is no ptosis ; and on this subject we may here consider 
the views advanced by Landouzy (12), Grasset (9), and Wernicke. 

These observers are of opinion that clinical facts indicate that the 
pli courbe, or angular gyrus, is the cortical centre for the levator palpe- 
brse superioris, as well as for the conjugate movements of the eyes to the 
opposite side ; and they adduce cases of unilateral ptosis, and conjugate 
deviation of the eyes to the side of lesion, in which the angular gyrus 
has been found to be the seat of lesion. 

Thus Gli^uffard has recorded a case of word - blindness and deaf- 
ness due to lesion of the left angular and supramarginal gyrus in which 
there was some degree of ptosis of the right eye. 
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Lemoine has reported a case of slight paresis of the left limb, 
with ptosis and slight external strabismus of the right eye. The patient 
died some years after of apoplexy and left hemiplegia. In addition to 
the lesions which caused the left hemiplegia there was in the left 
hfimisphcro an old lesion exactly occupying the angular gyrus, and 
extending towards the parallel and intra-parietal fissures. There was 
said to have been no alteration in the ^ons, medulla, or oculo-motor 
nerves. 

Surmont has reported a case of ptosis of the left eye, and rotation 
of the head to the right, without paralysis of the limbs. In the right 
hemisphere there was found a yellow softening occupying the upper half 
of the posterior third of the first temporal convolution and the lower half of 
the inferior parietal lobule, extending slightly into the ascending parietal 
convolution. 

Grasset (8) has reported a case of ptosis of the left eyelid, in which after 
death was found a patch of exudation, with intense congestion of the 
cortical substance, at the upper extremity of the parallel fissure in the 
immediate neighbourhood of the right angular gyrus. There were, 
however, in this case, as Charcot and Pitres remark, signs of diffuse 
meningitis on the convexity of both hemispheres. 

In a case of conjugate deviation of the eyes to the right, reported by 
Wernicke, in addition to lesion of the medullary fibres of the inferior 
parietal lobule in the right hemisphere, there was a lesion also in the 
right half of the pons. 

In the great majority of the cases in which conjugate deviation of the 
eyes has been observed, there has also been hemiplegia ; and the lesions, 
if they involved the iAferior parietal lobule, invaded the motor region 
also ; while in some cases there was no lesion whatever in the angular 
gyrus or in its neighbourhood. 

On the other hand, a large number of cases are on record in which, 
notwithstanding extensive lesions of the angular gyrus, no ptosis was 
observed. 

Surmont has found only 11 cases of blepharoptosis, against 50 in 
which this symptom did not occur. 

In a collection of strictly cortical lesions implicating the angular 
gyrus (analysed for mo by Dr. Ewens), in 30, in which the angular gyrus 
was affected along with the Rolandic zone, there was no ptosis or con- 
jugate deviation of the eyes; in 16 cases of lesion of the parietal lobe, in 
6 of which the angular gjrrus was alone affected, ptosis occurred only in 
2 ; while in 13 cases of lesion of the parieto-temporal region, in 10 of which 
the angular and upper temporal gyri were affected, only one showed con- 
jugate deviation of the eyes. It is obvious, from this analysis, that neither 
ptosis nor conjugate deviation of the eyes is a common symptom in con- 
nection with lesions of the inferior parietal lolule; and that clinical 
facts do not justify the assumption of any causal connection between them. 

The facts of experiment, however, would lead us to expect that 
irritation of the inferior parietal lobule might cause conjugate deviation 
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of the eyes to the opposite side. And a case in confirmation of this 
hypothesis has been recorded by Thompson. This was a case of fracture 
of the skull in the left parietal region — cured by trephining — in 
which there was marhbd conjugate deviation of the eyes to the right. 
On the other hand, a similar symptom was produced by a patch 0f 
tuberculous meningitis over the upper part of the middle frontal con- 
volution, in a case reported by Chouppe. 

Wernicke’s hypothesis thaf double lesion of the angular gyrus causes 
a pseudo -nuclear ophthalmoplegia is supported neither by experimental 
physiology nor by clinical evidence of any value. 

The only constant symptom which has been esbiblishcd in connection 
with lesion of tlie inferior parietal lobule is the occurrence of word- 
blindness when the lesion is in the angular gyrus of the loft hemi- 
sphere. This may, or may not, be associated with right heniianopsy. 
Many instances of this aflection are on record. One of unusuiil interest 
has been reported by Macewen. This was a case of traumatic lesion of the 
left angular and supramarginal gyrus causing word-blindness and mentiil 
disturbance, but no other symptoms. The patient recovered after 
trephining. In a case recorded by Henschen (10), softening of the left 
angular gyrus was associated with word-blindness. A similar condition 
existed in ChaufFard’s case together with slight ptosis of the right eyelid. 
A large number of similar instances might be quoted (mU Starr, 18), all 
bearing out the fact that lesions of the angular gyrus and its neighbour- 
hood in the left hemisphere cause, often without any paralytic symptoms 
whatever, the special form of sensory aphasia called word-blindness. 
The pathology of word-blindness and its relation to lesion of the .angular 
gyrus is chiefly a matter of speculation. My owit view, founded on the 
effects of unilateral and bilateral lesion of this gyrus in monkeys, is 
that each angular gyrus is in relation with the whole visual field of both 
sides, but especially with the opposite. Sir William Gowers also is of 
opinion that in front of the occipitiil lobe — the half vision centre — there 
is a higher visual centre in which the half fields are combined, and the 
whole of the opposite visual field is represented. 

The bilateral relations of each angular gyrus are sufficient to explain 
the absence of any noteworthy affection of vision when the lesion is only 
on one side. And the fact that visual ideation, more particularly in 
reference to the association of written symbols with their meaning — that is, 
word-vision — is specially impaired by lesion of the left angular gyrus, 
seems to show that visual re-presentation is in this respect like auditory 
re-presentation (see word-deafness, p. 319); and. that lesion of the area of 
highest vision may paralyse visual re-presentation, while the simpler 
function of visual sensation or presentation, like that of audition, may not 
be appreciably affected. 

There is comparatively little clinical evidence in favour of the 
occurrence uncrossed amblyopia from unilateral cortical lesion. But Dr. 
Sharkey has recorded a case of this kind in which the angular gyrus 
of the opposite hemisphere was for the most part atrophied. And cases 
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of crossed amblyopia from unilateral organic cerebral lesion have alsc 
been recorded by F6r6, Gowers, and myself (6). ^ The facts of hysterical 
hemiansssthesia, in which vision is lost, or impaired, in the eye on the 
ansBsthetic side, also postulate the existence in the S)pp6site hemisphere of 
a^centre related to the whole visual field of the opposite side, as well as 
to some extent on the same side. ^ 

Dr. Hughes Sennett has shown that irritative lesions of the angular 
gyrus give rise occasionally to optical illusions or flashes of light followed 
by temporary amblyopia. 

Bilateral destruction of the angular gyrus, which alone, according to 
my experimental results, should cause permanent loss or profound im- 
pairment of vision, is a rare occurrence. I know of .only one case on 
record — Shaw’s case — and the lesion (atrophic softening) invaded 
not only the angular gyri, but also the superior temporal convolutions on 
both sides. The patient, who suffered also from mental aberration, was 
totally blind as well as deaf. 

Not infrequently, where the lesion of the angular gyrus and adjacent 
portions of the temporo-sphenoidal and occipital lobes has been of the 
nature of tumour, or has invaded also the medullary substance, there has 
been observed, in addition to word-blindness, hemianopsy, or hemianopsy 
associated with a greater or less degree of impairment of tactile and 
muscular sensibility of the opposite side. Many cases of this kind might 
be cited (Henschen, 11). In all of them no doubt the optic radiations, 
together with the posterior part of the internal capsule, were involved to 
a greater or less extent ; for an equal number of cases might be quoted in 
which similar lesions, not implicating the optic radiations or internal 
capsule, did not cause hemianopsy, or any apparent affection of sensation. 

Summary , — Lesions of the inferior parietal lobule are diverse in 
their symptomatology. They may be entirely latent, or associated with 
ptosis, hemianopsy, or impairment of cutaneous and t^muscular sensibility 
of the opposite side. 

They can only be diagnosed with certainty when situated in the left 
hemisphere, in which case the pathognomonic symptom is the form of 
sensory aphasia termed “ word-blindness,” or inability to comprehend the 
meaning of written language. 
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Lesions of the occipital lobe. — As I have already statefl, 
electrical irritation of the cortex of the occipital lobe in monkeys gives 
rise to movements of the eyes, similar to those which I first described on 
irritation of the angular gyrus. Professor Schafer obtained upward 
movements on stimulation of the under surface of the occipital lobe and 
lower part of the mesial surface, but simply lateral movements of 
the eyes on excitation of the convex aspect of the occipital lobe and 
margin of the longitudinal fissure. These results have been considered 
by Schafer as indicating a special relation of the different portions of the 
visual field to respective regions of the occipital cortex. Whether this 
be so in reality has not been proved ; and the results of destructive 
lesions show that the relation, if it exist at all, cannot be regarded as an 
exclusive one, inasmuch as the greater portion of both occipital lobes 
may be removed without causing more than transient visual disturb- 
ances, and without producing permanent blindness in any part of the 
visual field. Unless the lesions are such as to implicate the parieto- 
occipital fissure, and thus in all probability to cut off the whole of the optic 
radiations, monkeys at least continue to see ; and Schafer’s experiments 
show that in order to cause complete loss of vision, not only must the 
occipital lobes, as such, be cut off, but the lesion must extend well forward 
into the occipito-temporal convolutions. I have shown (2) that a trans- 
verse incision a few millimetres in depth on the under surface of the 
occipital region, anterior to the lower extremity of the parieto-occipital 
fissure, without the infliction of any injury upon the angular gyrus or 
occipital lobe, can cause persistent hemianopsy; and my view is that 
by removal of th8 occipital lobe in this plane the whole of the optic 
radiations are severed. The exact destination of the optic radiations 
is a problem which has been much discussed, but that they distribute 
themselves in the occipito - parietal region of the brain there can be 
no doubt ; for when, not the occipital lobe only is destroyed, but 
also the cortex of the angular gyrus, complete and persistent hemi- 
anopsy ensues if the lesion is unilateral, and total blindness if the 
lesion is bilateral. Practically the same result is obtained by section in 
the plane of the parieto-occipital fissure, by which the whole of the 
optic radiations are severed. In harmony with the fact that in monkeys 
a large proportion of the occipital lobe may be destroyed without pro- 
ducing obvious disturbance of vision, wo find many clinical cases in which 
the occipital lobe has been the seat of lesion, unilateral and bilateral, 
without any impairment of vision. Lesions of the occipital lobe may 
be, in fact, entirely fatent. Such lesions have been found on the 
superior, lateral, and inferior aspect, as well as at th^ apex of the 
occipital lobe, or even of the mesial aspect or cuneus. Thus Sir William 
Gtewers has reported a case of tumour of the right occipital region 
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involving the first and second occipital convolutions, the superior and 
inferior parietal lobules, together with the cunous and half of the 
precuneus, in which careful investigation failed to discover any indications 
of hemianopsy. Brill has reported a case of thrombotic softening of the 
nfesial aspect of the left occipital lobe, including the cortex bordering 
on the calcarine fissure, the upper edge of the lingual gyrus, and the 
lower half of the cuneus, in which there Tf'as no absolute defect in the 
visual field, though the patient had diplopia and was colour-blind as 
regards green. 

In the majority of cases in which hemianopsy has been found in 
association with lesions of the occipital lobe, the lesion has either been of 
the nature of a tumour, cyst, or abscess, or, if invading the cortex, has 
also extended into the optic radiations. In many the lesions have been 
multiple and not confined to the occipital region ; and in the great 
majority also, in addition to hemianopsy, there has been hemiplegia, 
hemianaesthcsia, aphasia, or other symptom of implication of the internal 
capsule or cortical centres beyond. 

The clinical facts, however, seem to show that, so far as lesions 
apparently cortical are concerned, hemianopsy is most frequently associated 
with those afifecting the mesial aspect of the occipital lobe. 

Seguin, Nothnagel, and others place the visual centre more especially 
in the cuneus and its neighbourhood ; Henschen and Yialet restrict 
it to the calcarine fissure; while Wilbrand regards the apex of the 
occipital lobe as the part exclusively related to vision. If a complete 
homology exists between the occipital lobe of the monkey and man, 
one may argue that each of these views is too exclusive. But, apart 
from this, it is a question how far an examination of the recorded cases 
justifies the restriction of the visual centre to one particular portion of 
the occipital lobe. 

Most of the apparently cortical lesions of the mesial aspect have been 
cases of thrombotic occlusion of the posterior cerebral artery, which 
supplies not the cortex only, but also the subjacent optic radiations, 
separated from the mesial wall only by the posterior cornu of the lateral 
ventricle, which, therefore, may easily suffer at ^the same time as the 
cortex. 

Examination of 23 cases which have been quoted by Henschen 
(op. cit. p. 319) as purely cortical lesions of the mesial aspect^ reveals the 
fact that in at least 6 of them (namely, those of Sanger, Curschmann, 
Huguenin, Henschen’s case 21, Beinhardt’s case 9, and Wilbrand) 
the optic radiations were also involved ; in those of Leegard, F4r^, and 
Noyes there was no investigation into the condition of the optic 
radiations ; while in 14 there was, in addition to hemianopsy, also 
some degree of hemiplegia, or hemiplegia with hemianassthesia. 

Of three cases of hemianopsy, reported by ViaRt, attributed to purely 
cortical lesioifi; the first was one of softening occupying prtncipally the 
internal perpendicular fissure, but extending also into the calcarine fissure. 
At the same time the cortex of the cuneus was atrophied in its anterior 
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’ fourth. The lesion, however, was not strictly cortical, but penetrated to 
the depth of a few millimetres into the zone of the optic radiations. The 
second case was one of right hemianopsy associated with a lesion which 
had destroyed the cun^us, extended to the lips of the calcarine fissure, 
and slightly affected the white substance of the lingual lobule. The 
internal capsule was stated to have been intact, and yet in this case there 
was, at the beginning of the illness, turning of the head to the left 
and rigidity of the right limbs ; and marked defect in the sense of 
position of the right arm persisted. In the third case there was 
right hemianopsy together with word-blindness. The lesion in this 
case was recent softening of the whole of the inferior ijarietal lobule and 
pit courhe, together with the plaques jawics occupying the lingual lobule, 
the fusiform lobe* the cuneus and the apex of the occipital lobe, as well 
as the splenium of the corpus callosum. The optic radiations were, how- 
ever, also found softened in this case, though this was attributed to recent 
lesion. 

It is evident from this analysis that in the great majority of the 
so-called cortical lesions of the mesial aspect of the occipital lobe the 
lesion extended more deeply than was apparent on the surface ; and even 
>vhen the optic radiations were not demonstrably affected, they were in 
all probability directly implicated along with the internal capsule, as 
otherwise it would be impossible to explain the hemiplegia and 
hemianaesthesia with which the hemianopsy was so often associated. 

The only case, in fact, in which all complications seem to have been 
excluded is the case of Nordensen-Henschen, in which left hemianopsy 
was associated with cortical softening of the right calcarine and upper 
part of the hippocampal fissure. Microscopical examination revealed 
degeneration, but apparently no primary softening of the optic radiations. 
If we assume that the degeneration of the optic radiations was merely 
secondary to the cortical lesion, this case might be regarded as a proof 
that in man the cortex of the calcarine fissure is pre-eminently the visual 
centre. But in my opinion it is not to bo so regarded without further 
investigation and confirmation. For there can be no doubt from the 
researches of Vialet and von Monakow, as well as those of Turner and 
myself, that the optifc radiations have a much more extensive dis- 
tribution than the walls of the calcarine fissure. A considerable propor- 
tion, the middle stratum, pass to the calcarine fissure ; but an inferior 
layer can be traced to the lingual and fusiform lobules, and a superior 
layer to the angular gyrus and convex aspect of the occipital lobe. The 
visual area must embrace, therefore, not merely the calcarine fissure, but 
the whole of the occipito-angular region (10). Whether there be any 
specific differentiation of function corresponding to the tripartite distribu- 
tion of the optic radiations is a question on which little can be definitely 
stated. ^ 

An examination of the clinical facts supports the 
macula lutea* is innervated from both cerebral hemispheres. The divid- 
ing line between the sensitive and blind halves of the retina in homonymous 
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homianopsy of cerebral origin probably never passes through the fixation 
point. Bound this there is always an area of ^eater or less extent of 
clear central vision. I have only once seen the dividing line pass through 
the fixation point, and this was in a case of hemianopsy from lesion of the 
pptic tract itself. It is frequently stated, however, in cases of cerebral 
Jiemianopsy that the dividing line had passed through the fixation point ; 
but such statements are to be accepted with great caution, as mistakes 
in perimetric investigations are easily mad€^. 

I have adduced some evidence in favour of the view that the macula 
lutea is bilaterally represented in the angular g 3 rrus. Henschen, however, 
is of opinion that the macula is represented in the anterior portion of the 
calcarine fissure. But the only e\ddence which he adduces in favour of 
his hypothesis is the fact that central vision continued ^good in a case in 
which the whole of the right occipital lobe and the apex of the left were 
destroyed — indicating, therefore, that the macula was not innervated from 
the posterior extremity of the calcarine fissure. 

Occasionally, instead of complete blindness of one-half of the visual 
field, sector or quadrant-like defects are found in the upper or lower 
half ; and it has been argued by Munk and Sch^er, on the basis of their 
experimental researches, that the different parts of the retina are projected 
on corresponding portions of the visual cortex. The evidence of experi- 
mental lesions on this point is, however, far from satisfactory, and the 
clinical evidence is no more so. Henschen, however, believes that it 
points to the conclusion that the upper lip of the calcarine fissure repre- 
sents the dorsal retinal quadrant, and the lower lip the ventral quadrant. 
This is opposed to the conclusions of Munk, from which also those of 
Schafer materially differ. Further investigation is therefore necessary 
before we can regard any of these points as definitely determined. 

The same may be said with reference to the hypothesis advanced by 
some observers that there is a cortical centre for coloj^r as distinct from 
light-perception. In some cases there has been observed a homonymous 
hemichromatopsy, while the perception of light and form was not 
obviously, or correspondingly, impaired. But Mackay has furnished 
strong grounds for regarding such cases as merely varying degrees of 
essentially one affection; for careful investigatidh has always revealed 
not loss of colour perception only, but also distinct impairment of light 
and form perception ; and, as the lesion becomes more pronounced, hemi- 
chromatopsy passes into complete hemianopsy. 

In cerebrd hemianopsy the pupils react in the usual manner when a 
pencil of light is thrown on the blind halves of the retinae. The non- 
occurrence of the pupil reaction when the retinae are so tested (Wernicke’s 
hemiopic pupillary reaction) is significant of lesion of the optic tract. 
(On this subject see vol. vi. p. 765.) 

Summary, — (i.) Lesions of the occipital lobe n\p.y be entirely latent. 

(ii.) Homonymous hemianopsy results from destructive lesions of the 
occipital lobe and optic radiations. This is often associated with a 
greater or less degree of hemiplegia and hemianassthesia, from implication 
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oi the internal capsule. When the lesion affects also the cortex of 
the angular gyrus, right hemianopsy is generally associated with word- 
blindness. 

(iii.) Uncomplicated hemianopsy, occurring suddenly with symptoms 
of vascular obstruction, is indicative, in all probability, of lesion in the 
calcarine fissure and i^ neighbourho(^. 

(iv.) In cerebral hemianopsy central vision is unimpaired, and the 
reaction of the pupils is normtfi. 
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Lesions of the temporal lode. — Owing to the community of 
vascular supply between the parietal, occipital, and temporal lobes, the 
last is not infrequently implicated in lesions due to vascular disease 
affecting either the parietal or occipital lobe, or both together. The 
middle cerebral artery, which supplies the Rolandic area, also supplies 
the angular gyrus and the convex aspect of the temporal lobe ; namely, 
the first and second temporal convolutions. The inferior and inner 
aspect of the temporal lobe is supplied by the posterior cerebral artery, 
which is also distributed to the cuneus and lingual gyrus on the internal 
aspect of the occipital lobe. The temporal lobe is specially connected 
with the outermost fibres of the foot of the crus cerebri, which pass up 
into the internal capsule, and then bend outwards and downwards to this 
region. In cases (jf lesion of the temporal convolutions these fibres have 
been found by D6jerino to degenerate downwards as far as the upper 
region of the pons. This has been confirmed by Turner and myself after 
lesion of the first temporal gyrus. 

Lesions of the temporal lobe, of whatsoever character, may be entirely 
latent. There are so fhany such cases on record that it is unnecessary 
to allude to them in detail. This latency is more particularly notable 
when the lesions involve the right lobe, the explanation of which is to 
be found in the greater preponderance of the left hemisphere in speech 
processes. 

One of the most important indications of lesion of the left temporal 
lobe is the occurrence of the speech defect termed word-deafness.” 
This signifies the inability to interpret the meaning of articulate sounds. 
It may exist independently of word-blindness, though, owing to conjoint 
lesion of the inferior 4 )arietal and temporal lobes, the two conditions 
are often a^ociated together. In all cases in which word-deafness has 
been a prominent symptom a lesion has been found in the superior 
temporal convolution. Thus Seppilli (20) found that in every one of 
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seventeen cases there was lesion of the superior temporal convolution 
and in twelve in the second or middle convolution alsa Of twenty-five 
recorded cases, analysed for me by Dr. Ewens in 1890, ten were due to 
lesion of the temporal lobe alone. In seven of these the first temporal 
was particularly aflTected ; but in the remaining three the exact limits of 
|fche lesion were not stated. Eight were due to lesions implicating the 
Aguiar gyrus, as well as the upper temporo*sphenoidal. Six were due to 
lesions invading the upper temporal gyrus 'and adjoining portions of the 
occipital and parietal lobes ; and in one it was stated that the angular ^ 
gyrus was affected alone. In this case, however, both word-blindness and 
word-deafness were present. This was the only case in which there was 
no obvious lesion of the superior temporal convolution, but since then 
other cases have been put on record. Thus Mader reports the case of a 
patient, aged fifty, who was suddenly seized with disturbance of speech 
ind complete word-deafness. After death a yellowish white softening 
was found affecting the left superior and middle temporal convolutions. 

A similar case, due to lesion of the posterior part of the first temporal 
convolution and adjoining portion of the inferior parietal lobule, has 
been recorded by Fraser. 

The relation of word-deafness to lesion of the left hemisphere appears 
to follow the same rule as obtains in reference to aphasia and lesion of 
the speech centre of the left side. Thus Seppilli (21) has recorded in 
a left-handed man a case of atrophy and sclerosis of the first and second 
temporal gyri in the left hemisphere without any disturbance of speech 
or hearing; and a case of a large tumour invading the whole of the 
left temporal lobe, without affection of speech or hearing, in a patient 
supposed to be left-handed has been reported by Westphal (25). 

The facts of word-deafness are explicable on the hypothesis that the 
region in which the lesions are habitually found constitutes the cortical 
seat of the perception and registration of auditory impressions. My own 
experiments on monkeys, as well as similar experiments by Munk, and by 
Luciani and Tamburini on dogs, indicate that in this region the centre 
of auditory perception is situated. I have found, in particular, that 
electrical irritation of the superior temporal gyrus causes sudden move- 
ments of the ear, head, and eyes, such as are indi^tive of perception of 
sound in the opposite ear ; and that destruction of this gyrus on both 
sides causes total deafness, or loss of auditory perception. 

An animal in which the superior temporal gyri were almost completely 
destroyed on both sides at first absolutely failed to respond to any of 
the sounds which formerly excited active reaction, and which invariably 
attracted the attention of normal monkeys. After some weeks it seemed 
to be in some degree sensible to sonorous vibrations, but it seemed never to 
recognise the sounds which formerly were of significance to it. Thei obscure 
sensibility to auditory impressions, which was observed in this animal, 
might have been due either to imperfect removal of the aud}f)ory centres, 
or perhaps to the functional activity of the lower centres. Professor 
Schafer has been unable to confirm my conclusions with reference to 
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|he relation of this convolution to the sense of hearing ; but the facts of 
|patholog 7 , not only in regard to word-deafness, but also to actual deafness 
Resulting from bilateral lesions in this region, afford ample confirmation 
(of my results. 

Owing to the bilateral relations of the auditory centres, individuaft 
who are word-deaf are not otherwise, as a rule, deaf to sounds. The 
probability, however, is that there may be transient impairment of 
hearing in the opposite ear. 

There are several cases on record in which bilateral lesion of the 
superior temporal convolution and neighbourhood caused complete 
deafness. One of the most carefully observed cases of this kind has 
beten recorded by, Wernicke and Friedlander. A woman, aged forty- 
three, who had never suffered from deafness or affection of vision, was 
attacked on 22nd June 1883 with right hemiplegia and aphasia. She 
remained in the hospital until 4th August. At this time she could 
speak, but she spoke unintelligibly and w^s sometimes believed to be 
intoxicated. She not only could not make herself understood, but she 
could not understand what was said to her. She was received into the 
hospital again on 10th September, with slight paresis of the left arm. 
The right hemiplegia had entirely disappeared. The patient was looked 
upon as insane ; she was absolutely deaf, and could not be communicated 
with. She died on 2lBt October. An extensive lesion was found 
invading the superior temporal convolution on both sides. The rest of 
the brain exhibited no abnormality, nor were there any conditions leading 
to increase of the intracranial pressure or secondary affection of the 
cranial nerves. The patient had previously enjoyed excellent health, 
her total deafness occurring suddenly in connection with the other 
indications of cerebral disease. The result of the examination of the 
ears was practically quite negative, a slight dry catarrh was found, but 
locally nothing to amount for deafness. 

Shaw has recorded a case of a woman, aged thirty-four, who, two 
months before her admission into his asylum, lost power in the right 
arm, and soon after had a sudden apoplectic seizure, resulting in loss of 
speech and deafness. On admission she was found to be perfectly deaf 
and blind. She had oc^ional fits, and ultimately died of pneumonia a 
. year after her admission. There was complete atrophy of the angular 
gyri and superior temporal convolutions in both hemispheres. The 
. optic nerves exhibited increase of the connective tissue, but the other 
cranial nerves were normal in appearance. It may perhaps be questioned 
whether the blindness were due to the lesion of the angular gyri alone, 
or to secondary changes in the optic nerves ; but the sudden onset of 
deafness in this case, coincident with symptoms of cerebral lesion, and 
the condition of the brain, point to the destruction of the superior 
temporal convolutions assits cause. 

A third c§se of a similar nature has been recorded b^ Mills (14). 
The patient was a woman, aged forty-six, who fifteen years before her 
ieath had an apoplectic attack which left her word -deaf, but not 
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paralysed. She could hear sounds/ though she could not understani/^ 
what was said to her. Six years later she had a second apoplectic attack, 
causing partial left hemiplegia, together with total deafness for sounds as 
well as words. She was examined by Mills a ie^ days before her death, 
which occurred from asthenia and emaciation. In the left hemisphere 
the posterior two-thirds of the first temporal conTOlution were reduced 
to a thin strip ; and at the posterior quar^r of the second temporal con- 
volution was a cavity, evidently the remains of an old embolic softening. 
The lobe was otherwise normal. There was, however, some degree of 
atrophy of the lower portion of the central convolutions and hinder part 
of the first frontal. In the right hemisphere was an old hsemorrhagic 
cyst destroying the first and second temporal convolutions, the insula ahd 
the lower end of the central gyri, together with the lenticular nucleus 
and external capsule. The auditory nerves were atrophied, and the 
strise acusticse, usually so easily seen, could not be made out with the 
naked eye. 

Even in cases of unilateral lesion of the superior temporal convolution, 
some observers have noted deafness in the opposite ear ; but the cases are 
not altogether free from doubt, as the condition of the eai^s does not 
appear to have been quite satisfactorily examined. Thus Kaufmann 
has reported a case of obliteration of the chief branch of the right 
Sylvian artery, causing softening of the first and second temporal gyri, 
together with atrophy of the lower end of the posterior central and 
supramarginal gyri. The symptoms in this case were left hemiplegia 
without aphasia, and total deafness in the left ear, though the patient 
was said to have heard well before the attack. Ferguson has 
recorded a case in which there was already long-standing deafness in the 
right ear from otitis media. Two years before death convulsive move- 
ments occurred on the left side accompanied by an auditory aura, and 
followed ultimately by entire loss of hearing in ^he left ear. The 
necropsy revealed the existence of a tumour affecting the first and 
second temporal convolutions in the right hemisphere, destroying the 
first entirely, and the second partially. 

Irritative lesions in this region occasionally ^cause, as in the case last 
mentioned, an auditory aura, whether the lesion be in the right or the 
left hemisphere. Gowers has recorded two cases of this nature : in 
the one, a tumour, of which the oldest part was beneath the superior 
temporal convolution, caused convulsions beginning with an auditory 
aura referred to the opposite ear ; in the other a tumour affecting the 
superior temporal gyrus caused unilateral convulsions preceded by a loud 
noise as of machinery. 

v.jDr. Hughes Bennett also has reported several cases of auditory sensory 
discharges followed by temporary loss of hearing in the opposite ear 
or in both. Thus, a woman, subject to epileptic attacks preceded by 
a loud noise* like the ringing of a 1^11 in the left ear, became temporarily 
deaf in both ears after each attack. Both ears were defective in hearing, 
but the left more so. And in a case of abscess in tHe right temporal 
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obe, due to otitis media^ recently under my care* the prominent symptom 
which indicated the seat of the lesion was the occurrence of auditory 
hallucinations towards the left, so vivid that when the patient was under 
examiimtion he would Accasionally suddenly turn to the left^ pointing and 
saying, “ Didn’t you hear that ? ” The abscess was evacuated, but th^ 
patient succumbed. 

Of important bearing on the question of the position of the auditory 
centre are the facts relating to the condition of the brain in deaf-mutes 
> and in cases of deafness of long-standing. Mills (14) has described the 
brain of a woman, who was deaf for thirty years, which, otherwise normal, 
exhibited extensive atrophy of both superior temporal gyri, particularly 
of the left. An(^ Sir William Broadbent has described the brain of a 
deaf-mute in which, in addition to some defect of the annectant convolu- 
tions and supramarginal lobule, there was atrophy of both superior 
temporal gyri, especially of the left. 

It has been found by von Monakow, Zacher, and Dtyorino, and con- 
firmed by Turner and myself, that lesions of the first temporal gyrus lead 
to degeneration downwards in the outer portion of the pes cruris traceable 
as far as the upper pontine region, but not affecting the so-called central 
auditory ti'act. 

The temporal lobe is a frequent seat of abscess in connection with 
disease of the middle ear (vide subsequent article). When the left 
temporal lobe is so affected the diagnosis is frequently rendered easy by 
the occurrence of word-deafness and disturbance of speech. When the 
abscess is situated in the right temporal lobe the diagnosis is more difficult, 
and may be impossible unless there be some degree of hemiplegia, hemi- 
ansesthesia, hemianopsy, or pressure on some of *the cranial nerves, of 
which the third is specially liable to suffer. Apart from such conditions 
the diagnosis cannot be m^e with certainty, as the whole of the temporal 
lobe, even of the left side, may be destroyed without obvious symptoms, 
provided the superior, temporal gyrus is unaffected. 

A case has been described, however, by Mills and M‘Connell 
which they consider indicative of the existence of a “ naming ” centre in 
the third temporal gyrus. The case was that of a woman, aged 41, 
whose symptoms began with vertigo, followed by word-blindness and 
right hemianopsy. She could not name objects either by sight or touch, 
though she understood what they were and what were their uses. Right 
hemiplegia spt in, followed by death in a state of coma. The necropsy 
revealed a glioma involving the posterior part of the third temporal 
convolution, and extending slightly into neighbouring parts. The 
postulation of a “ naming ” centre on facts sych as these appears to me 
to involve far greater difficulties than to explain them by indirea^ or 
dynamic disturbance of the centres of visual ideation. 

The facts of comparative anatomy, as well as of physiological experi- 
ment, indicate that at the lower extremity of the temporsA lobe, more 
particularly in the hippocampal lobule, or anterior extremity of the 
hippocampal gyrus, to which the external root of the olfactory tract is 
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traceable, is situated the cortical centre of smell. Electrical irritation of f 
this lobule causes movements of the nostril, particularly on the same side, 
which have the appearance of subjective olfactory sensation. And certain 
experiments, which I have elsewhere related iif detail (7), show that 
dbstruction of this region in both hemispheres renders the animal 
incapable of perceiving odours, or even of recognising tastes, which under 
normal circumstances excite antipathy and disgust. My hypothesis is 
that in this portion of the cortex are situated not only the principal 
centres of smell, but also of taste ; though the limits of each have not as 
yet been defined with accuracy. Some clinical cases of lesions of the 
temporal lobe have been recorded which are in favour of this view, though 
not sufficiently precise to prove it. ^ 

Churton and Griffiths report a case in which smell was impaired 
on the side of lesion, by a tumour which caused erosion of the uncus, and 
which did not appear, directly at least, to have affected the olfactory 
tract ; and several cases have been recorded in which olfactory auras, pr 
crude sensations of smell, have been observed in connection with lesions 
implicating this part of the temporal lobe. 

M‘Lane Hamilton reports a case of this kind due to meningitis 
involving the inferior and anterior extremity of the temporal lobe, with- 
out implication of the olfactory tract. 

Jackson and Beevor have described a case of olfactory aura 
occurring in connection with a tumour of the anterior end of the right 
temporal lobe involving the nucleus amygdalae and hippocampal lobule. 
A similar case has been recorded by West, and another by Sander. 
In the latter case epileptiform convulsions were preceded by an un- 
pleasant odour. The ‘lesion was a tumour, which involved the anterior 
extremity of the temporal lobe, but the olfactory tract was also directly 
involved; and several other instances of a similar character might be 
referred to. Owing, however, to the implication o^ the olfactory tract, 
some of them at least might be ascribed to direct irritation of this 
structure ; but in others this was not evident, and the aura probably 
depended upon irritation of the olfactory centre itself. 

A case in which, in addition to subjective olfaction, gustatory sensation 
seems to have been excited, has been related by James Anderson. This 
occurred in* connection with a tumour affecting the left temporal lobe, 
but the lesion was not of a character to allow of any precise conclusions 
being founded on it as to the position of the gustatory centres. Apart 
from their physiological bearing, these cases are of importance in a 
diagnostic point of view, and indicate that lesions which affect the sense 
of smell have their seat at the lower and anterior extremity of the 
temporal lobe. 

Summary. — (i.) Lesions of the temporal lobe may be entirely latent. 
(iL) Word-deafness is indicative of destructive lesion involving the 
superior terfiporal gyrus of the left hemisphere. ^ 

(iii.) Subjective sensations of smell and taste are indicative of irritative 
lesions involving the lower extremity of the temporal lobe. 
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Lesions of the corpus* callosum. — The commonly received vieAv 
of the constitution of the corpus callosum is that it forms a great 
commissure connecting identical points of the two hemispheres with 
each other. The parts that are not connected together by the corpus 
callosum, namely, the hippocampal lobules, are, according to FloAver, con- 
nected by the anterior commissure, which thus forms a supplement to the 
corpus callosum, and varies inversely with it. This view has been contested 
by Hamilton, who holds that the corpus callosum is not a commissure 
in the ordinary sense, but rather a decussation of certain cortical fibres 
which do not decussate lower down. He docS not, however, adopt 
Foville’s view that the corpus callosum is a decussation of the peduncular 
fibres. It has been maintained by Schnopfhagen, and also by Sachs, 
that the corpus callosum is a system of associating fibres connecting, 
not homologous parts of the hemispheres, but regions quite distinct in 
situation and in function. 

The experimental and histological investigations of Muratoff (10) are, 
however, in favour of tj^e commonly adopted vieAv as to the commissural 
function of the corpus callosum. Thus he found, after excision of 
different portions of the motor cortex, that degenerated fibres could be 
traced from the excised area across the corpus callosum as far as the 
cortex of the identical contra-lateral area, — the number of degenerated 
fibres being directly proportional to the extent of the cortical lesion, and 
always limited to a particular region of the corpus callosum, according to 
the site of the lesion. Xt© degeneration was always more extensive when 
an identical lesion was made on both sides than on one side only. On 
section of the corpus callosum, complete or partial (12), he found 
degenerated fibres traceable to the cortex on both sides quite identical 
on the two si^es, and lying in a strictly defined field corresponding to the 
extent and site of the lesion of the corpus callosum. He also found that 
a simultaneous destruction of the cortex and section of the corpus 
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callosum caused a similar degeneration to each of these experiments 
alone, but more extensive ; — a fact which he explains on the supposition 
that half of the fibres of the corpus callosum have the left hemisphere 
as their trophic centre, and the other half the right hemisphere. Hence, 
da cortical lesion of one hemisphere the fibres from that hemisphere 
degenerate; while on section of the corpus callosum the fibres of the 
opposite hemisphere also degenerate, and thus cause a double degeneration 
of the callosal fibres on the side of cortical lesion. The experiments of 
Turner and myself on removal of the occipital lobe and division of the 
corpus callosum confirm as regards the visual centres those of Muratoff 
on the motor centres. 

Mott and Schafer (9) found that on stimulation off the uncut surface 
of the corpus callosum movements were caused on both sides of the body ; 
while on irritation of the cut surface movements were obtained only on 
the side opposite that of irritation. FiCiq^ these experiments they con- 
clude that the movements depend on indirect excitation of the motor 
centres through the callosal fibres, — a conclusion which was confirmed by 
the fact that the movements did not occur if the motor centres were 
extirpated. It would appear, therefore, from these experiments, that the 
corpus callosum must contain commissural fibres connecting the motor 
centres with each other ; but, inasmuch as the movements were not in all 
cases strictly localised, they are of opinion that the fibres, though mainly 
massed in definite parts of the corpus callosum, are not entirely confined 
to those parts, but are, to a certaitr extent, scattered along the middle 
thinner part of the commissure. 

I have found that section of the corpus callosum in monkeys does not 
cause any obvious symjftoms, sensory or motor; and Koranyi, from similar 
experiments on the corpus callosum of dogs, has arrived at the same 
conclusion. 

In man pure uncomplicated destructive lesions oftthe corpus callosum 
are practically unknown. A few cases of congenital absence or defect of 
the corpus callosum have been described, but, as in them the brain was 
otherwise malformed, no conclusions concerning the functions of the corpus 
callosum can be founded upon them. ^ 

Tumour is the chief form of disease afiecting the corpus callosum, 
while vascular lesions are exceedingly rare. Erb and Hougberg 
have, however, each recorded a case of complete, or almost complete, 
destruction of the corpus callosum by haemorrhage; and Eaufmann 
has described a case of complete destruction of the corpus callosum by 
embolic softening, secondary to, aneurysm with meningitis. The last had 
been very imperfectly observed during life, but practically no symptoms 
referable to the corpus callosum were found in any of the three cases. 
Erb concludes, in suscordance with my own and Eoranyi’s experimental 
results, that in an adult with no previous brain disease, almost the entire 
corpus callosum can be destroyed without any disturbance «of motion or 
co-ordination, or of sensation, general or special ; and without any note- 
worthy disturbance of intelligence. 
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Tumours oJ the corpus callosum almost always invade the hemispheres 
on one or both sides, and the probability is that the symptoms which have 
been observed were really due to local damage, or to general pressure on 
the hemispheres. 

Bristowe, however, was of opinion that the S 3 rmptoms which b^ 
observed in four case^are so characteristic as to enable one to arrive at a 
fairly accurate regional diagnosis. These are : — 

I. An ingravescent chs^clter. 

2;. The gradual onset of hemiplegia. 

3. The ^sociation of hemiplegia on the one side with vague hemiplegic 
symptoms on the other. 

■ 4. The supervention of stupidity, generally with extreme drowsiness; 
a puzzled, inquiring look ; diflSculty of swallowing, and speechlessness, 
due mainly to incessant drowsiness and apathy without any actual 
paralysis. 

6. Absence of direct implication of the cranial nerves. 

6. Death from coma. 

There is also, according to Bristowe, absence, or insignificance, of the 
more striking symptoms of cerebral tumour. Headache is never very 
severe ; there is practically no sickness, and there are no convulsions. 
Optic neuritis was entirely absent in one case. 

Giese agrees with Bristowe in all essential points, and further 
adds that if symptoms occur pointing to the corpus callosum as the seat 
of the disease, and there are also cerebellar symptoms, then it is highly 
probable that the tumour has its seat in the splenium of the corpus 
callosum. 

B^stowe’s conclusions have also been supported by Bruns. 

On examination of sixteen recorded cases I find disturbance of 
intelligence, chiefly in the form of progressive mental dulness or dementia, 
more or less in all : optic neuritis was present in nine — three of which, 
however, were doubtful ; headache in seven ; hemiparesis in six ; para- 
paresis in four ; vomiting in three. 

Svmma^ry, — While, in the present state of our knowledge, we may 
say that there are no symptoms due to damage of the corpus callosum as 
such, still the presencS of such a combination of symptoms as that 
enumerated by Bristowe enables us to make a fairly accurate, though 
never more than a probable diagnosis of tumours implicating the corpus 
callosum. 
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Lesions of the centrum ovale and internal capsule. — T he^ 
centrum ovale, or white substance of the cerebral hemispheres, contains 
not only projection fibres, which by means of the internal capsule connect 
the cortex cerebri with the periphery, but also fibres which connect the 
cortex with the optic thalamus, and, according to some views, but less 
certainly, with the corpus striatum also. Besides this mass of fibres, 
which constitutes the corona radiata, the centrum ovale contains several 
systems of fibres, some of which are intra-hemispherical, or assisting 
and connecting different parts of the hemisphere with each other ^,^hile 
others are inter-hemispherical or commissural, such as the corpHis callosum 
and anterior commissure, which probably connect correspon(Bng parts of 
the hemispheres with each other. 

As to the functions of the various systems of fibres, which together 
constitute the centrum ovale, we know nothing with certainty beyond 
those which form the internal capsule ; nor is it always possible to dis- 
tinguish between lesions of the cortex itself and the subjacent fibres of 
the corresponding lobes or convolutions. It is desirable for topographical 
purposes to indicate the position of lesions of the centrum ovale with 
reference to definite regions of the cortex. For this purpose Pitres 
has suggested a convenient method of dividing the hemisphere into a 
series of sections parallel to the fissure of Bolando, or vertical to the long 
axis of the hemisphere. 

The first section through the prefrontal area forms the prefrontal 
section. 

The second section through the base of the frontal convolutions forms 
the pedvndo-frontal section, which is divided into a superior, middle, and 
inferior fasciculus corresponding with the respective frontal convolutions. 

The third section through the ascending frontal or precentral con- 
volution forms the frontal section, which is also divided into a superior, 
middle, and inferior fasciculus. 

The fourth or pai'ietal section is formed in a similar manner by 
section through the ascending parietal or post-central convolution. This 
also is divided into a superior, middle, and inferior fasciculus. 

The fifth is formed by dividing the hemisphere three centimetres 
posterior to the fissure of Kolando, and, passing through the superior and 
inferior parietal lobules, constitutes the pedicvlo-parietal section, which is 
composed of a superior and inferior pediculo -parietal and sphenoidal 
fasciculus. 

The sixth is formed by similar division through the occipital lobe, 
and constitutes the occipital section, in which no separate fasciculi are 
differentiated. 

What has been said above with respect to the symptomatology of 
the prefrontal, occipito-angular, and temporo-sphenoidal lobes is essentially 
true of lesions of the prefrontal, pediculo-parietafi^ and occipital sections 
of the centrum ovale. It is only lesions of the medullary f^ciculi which 
correspond to the fronto-parietal area which cause paralysis of motion 
and degeneration of the motor tracts of the internal capsule. Such 
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lesions cause symptoms in most respects like those of lesions of the cortex 
itself in the corresponding regions ; that is to say, they cause complete 
hemiplegia, similar to that resulting from total destruction of the Rolandic 
area, or of the motof division of the internal capsule ; or monoplegia, 
according as the lesion is limited to the tracts corresponding with tl^E 
respective cortical centres. Many cases of this kind have been recorded 
by Fiona, and a large number of those which have been referred to in 
the pi's^nous pages hjve involved the medullary fibres of this region as 
• well an the cortex itself. 

^E^ere are few ca^s on record of monoplegias or dissociated paralyses 
due limited lesions of the centrum ovale, not also invading the cortex. 
M6st pf such Ipsions have been situated at the foot of the corona 
racHata, jusff where the projection fibres enter the internal capsule. An 
interesting case of this kind has been reported by Bennett and Campbell. 
This wa^ a case of complete paralysis of the left arm, with unimpaired 
sensibility, which after death was found to be due to a circumscribed 
softening of the centrum ovale at the point where the medullary fibres of 
the middle parietal fasciculus converge into the internal capsule, just 
posterior to the knee. Cases have been reported, by various authors, 
which show that lesions limited to the lower fasciculus of the frontal 
section, — that is, the medullary fibres subjacent to Broca^s convolution, 
— may cause aphasia without any obvious affection of the cortex 
itself. 

It is probable, however, that in these cases the lesion is such as to 
impair the nutrition, and therefore the functions of the cortex itself ; or 
it may be that it destroys the associating fibres which connect the speech 
centre with those of sensory perception and registration. 

While symptoms of destructive lesion of the centrum ovale of the 
fronto-parietal or Kolandic area cannot be easily distinguished from those 
affecting the cortc^ itself, it is otherwise when the lesions are of an 
irritative character. Irritative lesions of the motor cortex are, as we 
have seen, characterised by the occurrence of tonic, followed by clonic 
spasms of an epileptiform character. Irritative lesions of the medullary 
fibres of the Kolandic area cause only tonic, and not the repeated, or clonic 
spasms of the corticaf type. It has been proved experimentally that 
electrical irritation of these fibres causes only tonic contraction propor- 
tional in duration to the duration of the stimulus ; and there is reason 
for believing, as Pitres has shown, that the early rigidity which is seen 
in some cases of cerebral hsemorrhage, and which has been generally 
attributed to the inundation of the ventricles, is in reality duo to irritfi- 
tion of the fronto-parietal fibres of the centrum ovale in the course of 
their convergence into the internal capsule. 

If, however, the lesions are immediately subjacent to the cortex, and 
are such as to cause irritation of the cortical gray matter also, convulsions 
of the usual epileptiform type may ensue. This occurs not? infrequently 
in hsemorrhage of the centrum ovale ; and the occurrence of convulsions 
of the Jacksonian type in cases obviously haemorrhagic in character has 
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boen consijdBred by some to be diEgnostio of Ii90iuorrhftg6 iminedifttoly 
subjacent t6 the cortex. (Von Bamberger.) 

Of the symptomatology of lesions of the anterior, or UrUicido-caudate, 
division of the internal capsule we know little «witb certainty. The 
fibres of this portion radiate into the prefrontal and post-frontal lobes, 
and they degenerate downwards towards the pons wben those regions are 
the seat of destructive lesions. Their position in the foot of the crus 
cerebri and probable distribution will be delttcribed in connection with the 
lesions of the crura themselves (p. 343). 

Horsley and Beevor have shown that by electrical irritation erf the 
internal capsule of the monkey, movements of the head and eyeSvWere 
caused on irritation of the posterior part of the lenticulo-caudate aegment, 
just anterior to the knee. It would appear, therefore, that this region 
of the internal capsule corresponds to the cortical centres of the head and 
eyes, situated, as we have seen, in the post-frontal area. 

The posterior, or lenticulo-optiCy segment of the internal capsule forms 
with the anterior segment an acute angle termed the kneey as seen in 
horizontal sections. The anterior two-thirds of this segment, including 
the knee, contain the pyramidal fibres of the motor cortex ; and, accord- 
ing to the experiments of Horsley and Beevor, the fibres are so arranged 
that those from the inferior cortical centres are situated most anteriorly, 
while those from the superior are situated most posteriorly. Hence 
irritation from the knee backwards causes, in order, movements of the 
tongue, mouth, upper limb (shoulder preceding the thumb), trunk, and 
lastly lower limb (hip preceding the toes). 

It is theoretically possible that lesions of the internal capsule may be 
so limited as to cause «monoplegia of the cortical tjrpe, but this must be 
exceptional, >s the pyramidal fibres of the different cortical centres are 
so closely congregated together that a focus even of small magnitude 
must necessarily involve several tracts. The case reported by Campbell 
and Bennett (supta dt) was of this exceptional character, and the position 
of the lesion at the point where the coronal fibres converged into the 
internal capsule corresponded very closely with the position of the arm 
fibres in Horsley and Beevor’s scheme. That the tracts for the mouth 
and tongue are situated in the knee of the intemhl capsule is verified by 
the occurrence of secondary degeneration in this region in cases of long- 
standing aphasia, such as have been reported by Charcot and Brissaud, Boss, 
and others. This tract has been termed by Charcot and Brissaud “ the 
geniculate fasciculus,” and the fibres from this region are continued down- 
wards in the mesial portion of the crus cerebri. The position of the 
pyramidal fibres for the leg at the junction of the posterior with the 
anterior two-thirds of the lenticulo-optic segment is supported by the 
fact that in hemiplegia, due to lesions of the internal capsule, in which 
sensation is notably affected, the leg is frequentljunore severely and more 
enduringly paralysed than the arm ; thus reversing the orde^of events in 
ordinary hemiplegia. 

The posterior third of the lenticulo-optic or hinder segment of the 
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internal capsule constitutesi to use Charcot’s name for it^ the “ carrefour 
sensitif,” or sensory crossway, by which the impressions ol, general sensi- 
bility ascend to^the cortical centres. With these appear to be associated 
also the tracts of specftil sensation, namely, hearing, taste, and smell, to- 
gether with the optic radiations, situated most posteriorly, which ascend io 
the occipito-angular segion. There is still some doubt as to the path by 
which olfactory impressions are conveyed to the opposite hemisphere, as 
we have already seen that th% anatomical facts are more in favour of a 
direct connection of each olfactory tract with the hemisphere on the same 
side, 'and a decussation in the anterior commissure is far from clearly 
established. It is to injury of this portion of the internal capsule, in all 
probability, that ^the hemianaesthesia is due which occurs in connection 
with lesions due to blocking or rupture of the lenticulo-optic artery, and 
in connection with diseases affecting the optic thalamus. The hemi- 
anaesthesia does not necessarily affect all forms of sensibility alike. The 
most common form is hemianaesthesia of tactile and general sensibility, 
as well as of the so-called muscular sense. In many cases there is also 
homonymous hemianopsy, o^ving to implication of the optic radiations ; 
and that hemianopsy is in the vast majority of instances due to lesion in 
this region is proved by its common association with hemianaesthesia and 
a greater or less degree of hemiplegia. 

Hemianaesthesia is frequently of a functional character, as has been 
pointed out by Charcot and his pupils. In this condition there is loss 
not only of general and muscular sensibility, but also loss or diminution 
of hearing, taste, and smell on the opposite side, as well as profound 
impairment of vision in the opposite eye, characterised by diminution of 
visual acuity, and concentric contraction of the visual field with dys- 
chromatopsy. The contraction of the visual field occurs to. some extent 
also in the eye on the same side. The visual defect in this form of 
hemianaesthesia is ^ot of the homonymous hemiopic, but of the cross- 
amblyopic form. 

That conditions similar to those of hysterical hemianaesthesia may 
occur in connection with actually demonstrated or highly probable organic 
lesions of the internal capsule is evidenced by cases reported by F6r^, 
Gowers, and myself already referred to (p. 314). 
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Lesions of the corpora striata. — The special functional relations 
of the corp<^a striata are still doubtful. They cannot be exposed for 
experimental purposes without inflicting a certain amount of damage on 
other centres. When they are exposed in monkeys and other animals by 
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division of the corpus cnllosum, I have found that electrical irritation of 
the free nucleus caudatus gives rise to contraction of a tonic character 
of all the muscles on the other side of the body, excej^ in rabbits, in 
which clonic movements of the jaws occur du^g continuance of the 
simulation. This general pleurotonic spasm instantly ceases when the 
electrodes are transferred to the surface of the optic thalamus. From 
these phenomena I have argued that the corpora striata are related to 
the movements of the opposite side of the t>ody. 

Frank and Pitres and others are of opinion that the movements 
which I have described are not the direct result of irritation of the gray 
matter of the corpus striatum, but are due to the diffusion of the 
irritation to the adjacent motor tracts of the internal (^psule. But this 
explanation does not appear to me consistent with the fact that similar 
irritation of the optic thalamus, which is quite as close to the motor 
tracts of the internal capsule, is entirely negative. 

Nothnagel found a certain spot in the nucleus caudatus, situated close 
to the third ventricle, to be mechanically irritable. He states that 
puncture of this spot in rabbits with a fine needle, or injection therein 
of a few drops of chromic acid, causes an irresistible tendency on the part 
of the animal to run or jump until it becomes exhausted. The fact that 
the internal capsule is undoubtedly excitable by electrical stimulation does 
not, therefore, exclude the possibility of a direct irritability of the gray 
matter of the corpus striatum any more than that excitability of the corona 
radiata excludes the direct excitability of the motor cortex. 

Destructive lesions of the nucleus caudatus and nucleus lenticularis 
cause, according to Nothnagel’s experiments, motor disturbances of the 
> opposite side, but moref marked in the case of the lenticular than of the 
caudate nucleus. And Carville and Duret found that destruction of the 
ganglia of the corpus striatum, together with the tracts of the internal 
capsule which lie between them, causes a much mere complete hemi- 
plegia than that due to the lesions of the motor cortex or p3n:^midal 
tracts. Experimental evidence, therefore, is in favour of the view that 
the ganglia of the corpus striatum have some relation to the movements 
of the opposite side of the body, even though the exact nature of this 
relation is not clearly indicated. 

The facts of clinical observation in man are somewhat conflicting. 
The corpora striata, with adjacent tracts, are frequently the seat of 
destructive lesion, of which the most common is haBmorrhage. The 
favourite seat of cerebral haemorrhage is from rupture of the lenticulo- 
Btriate branches of the middle cerebral artery. This is apt to destroy 
the gray matter both of the caudate and lenticular nucleus, as 
well as the tracts of the internal capsule. Less frequently the 
haemorrhage occurs from rupture of the lentiGuloK>ptic arteries which 
supply the lenticular nucleus and anterior part^)f the optic thalamus. 
Haemorrhage •in this region is especially apt to injure thq posterior or 
sensory tracts of the internal capsule. More rarely it occurs in the 
anterior part of the caudate nucleuii from rupture of some of the branches 
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of the anterior cerebral artery. Haemorrhagic lesions of the corpus 
striatum, in the first instance at any rate, invariably produce hemiplegia 
of motion alone, or of motion and sensation ; the latter more particularly 
when the rupture occilN in the lenticulo-optic artery. Inasmuch, how- 
ever, as haemorrhagic lesions are sudden, and affect directly or indirectly 
not only the gray matter of the ganglia, but also the tracts of the in- 
ternal capsule, it is impossible to distinguish hemiplegia so caused from 
that occasioned by lesion of tlfe internal capsule itself. An examination, 
however, of the facts of stationary lesions, such as softening confined to 
the gray matter of the ganglia, and cysts due to antecedent haemorrhage, 
has shown that extensive lesions of this character may be found in the 
ganglia of the corj)us striatum without any symptoms of paralysis, motor 
or sensory ; and the same is true of tumours. 

Many examples might be cited from clinical records, which it would 
be impossible to refer to in detail. But we may take it as a well- 
established fact that stationary lesions of variable size may bo found 
in the gray matter of the corpus striatum, either in the nucleus caudatus 
or nucleus lenticularis, without the manifestation of any symptoms of 
motor paralysis during life. 

Pseudo-bulbar paralysis. — In relation, however, with affections of 
the corpus striatum, it will be convenient to discuss in somewhat greater 
detail the pathology of pseudo-bulbar paralysis, which by several observers 
has been attributed to lesions of the lenticular nucleus. I have 
already (p. 296) described a gi’oup of symptoms simulating bulbar 
paralysis, resulting from bilateral lesion of the cortical centres of articu- 
lation. A similar group of symptoms has also been frequently observed 
associated with lesions, more especially bilateral,* affecting the region of* 
the lenticular nucleus and motor segment of the internal capsule. Gener- 
ally there are two distinct attacks of hemiplegia, often separated by a 
long interval ; and^t is only after the second attack, as a rule, that the 
characteristic bulbar symptoms become manifested. In this condition 
there is generally a dull, apathetic expression and impaired articulation, 
the speech being slow, indistinct, monotonous, and with nasal intonation. 
There is paresis or paralysis of the lips, tongue, and palate, generally 
also some difficulty in swallowing. Though the vocal cords are, as a 
rule, unaffected, yet a few cases have been rei)orted in which paresis or 
paralysis of one or both vocal cords has been noted (Oppenheim and 
Siemerling, and Miinzer). 

Of great importance as a means of distinction between pseudo-bulbar 
and true bulbar paralysis is the absence in the paralysed parts of atrophy, 
fibrillary tremors, alteration in the electrical contractility of the affected 
muscles, or affection of sensation. The reflexes of the palate and pharynx 
are as a rule unimpaired, but they have occasionally been found 
diminished or even loit. (See cases reported by Lepine, Boss, Colman, 
Oppenheim |nd Siemerling, Hughlings Jackson.) 

The limbs are generally more affected on one side than the other (the 
legs more than the arms) ; and there is often a tendency to convulsive 
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<<Hr- cryinft especially on attempts to toc^. •' Bespiratory 
and cir^tdry disturbances are as a rule absent^ they have been 

observed in some casea In moat of the recorded oases the lesions, 
generally htemorrhagic, or foci of softening, hare b8en bilateral, and more 
dt less symmetrical in the two hemispheres. In a few instances, how^ 
ever, the lesion has been found in one hernkphare only. (See cases 
recorded by Magnus, Kirchhofl^ Boss, Drummond, Bamberger, Wharton 

Sinkler.) . v v , 

The lesions have been found in the cortex, in the subcortical white 

matter, or in the central ganglia. The most common seat of. the lesion 
is the basal ganglia and neighbouring white substance. ^ As li rule the 
lesions are more or less extensive and diffuse, implicj^ting the central 
ganglia as well as the capsular fibres; at other times they may be 
circumscribed, and then they are usually in the lenticular nucleus in its 
outer segment or putamen. But in these cases it is difficult to eliminate 
possible implication of the internal capsule, especially in the region of the 
knee. Cases, however, in which the lesions appear to have been strictly 
confined to the external division of the lenticular nucleus have been recorded 
by Lepine and Leresche. Eisenlohr’s case is one in which the lesion was 
confined to the optic thalamus and caudate nucleus, without affection of the 
lendcular nucleus (6). Though the pons and medulla have been stated to 
ha^ been entirely free from lesion in many recorded cases, yet from the 
degree of paralysis of the palate, pharynx, and vocal cords, which have been 
reported in some of then, one cannot help suspecting, in accordance with 
^th^ views of Oppenheim and Siemerling, that there have been unde- 
tected lesions in this region. These authors, from an examination of five 
^cases observed by themfeelves, as well as a review of the literature on the 
^bject, have arrived at the conclusion that in the majority of carefully 
examined instances there are found, in addition to lesions in the hemi- 
spheres and ganglia, also small foci of softening in th^ medulla and ^ns. 
These were present in all the five cases examined by them. There is no 
doubt that in a large number of cases of pseudo-bulbar paralysis — in 
more than half, according to Boulay — there is sclerosis of the basilar 
vessels, thus favouring the occurrence of haBmorr^ge, or softening of a 
multiple character, not only in the central ganglia, but also in the pons 
and medulla. The occurrence of symptoms of pseudo-bulbar paralysis 
from bilateral lesion of the centres and conducting tracts of articulation 
is readily understood, but it is more difficult to give a satisfactory ex- 
planation of the cases of unilateral lesion, as the muscles of articulation 
and deglutition are innervated from both hemispheres. It is possible 
that in these cases the centres of one side may predominate ; but this is 
unlikely, and it is more probable that there have been undetected lesions 
on the other side. In those cases in which the lesions have been appar- 
ently limited to the lenticular nucleus, which has«*been by some regaled 
as an indeperfdent centre for the movements of articulation^and degluti- 
tion, it is difficult to harmonise the symptoms with the negative results 
of similar lesions ; and the probability is that, even where not dcjknon- 
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Btittted, ih^re have been lesions also of the internal ^oapsule, if we aesumli^ 
that they have been entirely absent from the pons medulla. 

In connection with lesions of the lenticular nuclei, we may here refer 
to the sjrmptoms melf with in three members of one family, reported 
by Homto. The symptoms were giddiness, a drunken gait, indistinjt^ 
speech, impairment of memoiy and gradually increasing dementia, with 
rigidity of the whole body, especially of the legs, which became fixed in 
the flexed position. The necApsy in two of the cases revealed softening 
in each l^ticidar nucleus. Some microscopical changes were, however, 
also demonstrated in the cells and fibres of the cortex. 

Certain fiskcts of e^eriment, as well as of clinical observation, have 
been quoted as ^showing a relation between the corpus striatum and 
the temperature of the body. Aronsohn and Sachs found that 
mechanic and electrioal irritation of the caudate nucleus, near the so- 
called nodus cursorius” of Nothnagel, caused a notable elevation of tempera- 
ture, with sensible increase of the respiratory energy and excretion of urea. 
Dr. Hale White (20) has found that puncture of the corpus striatum 
in rabbits causes a temporary rise in temperature, the highest rise 
being when the puncture was made anteriorly, averaging in this case 
about one degree Fahrenheit. To produce this effect it was necessary 
that the lesion should be bilateral. Ott, however, has found that 
in birds puncture of the corpora striata generally caused a fall of tempera- 
ture, except when the hinder part was injured, in which case it rose 
about 1° P. The experimental evidence is thus conflicting. 

Several clinical cases have been quoted by Hale White in support^ of , 
his experimental results. Cases have also been reported by Nothnagel, 
Kroemer, and others, in which marked vaso-motor disturbances on the 
opposite side of the body were associated with lesions in the corpui^ 
striatum. Thus ELaiser reports a case of vaso-motor paralysis of the^ 
right limbs with ^ temperature in the right axilla varying from 1® 
C. to 16® G. higher than in the left, associated with softening in the 
left gyrus supramarginalis, the left caudate nucleus, and a small cyst in 
the left lenticular nucleus. The lesion in the supramarginal gyrus was 
old, and Kaiser attributes the rise of temperature and the vaso-motor 
paralysis to the lesions ^n the corpus striatum, especially of the caudate 
nucleus, which were more recent; and the oedema was only observed 
about two months before death. This case confirms a similar one re- 


port^ by Guicciardi and Petrazzoni, in which a small hsemorrha^c 
cyst in the left caudate nucleus was associated with right hemiplegia, 
hypw^mia and hyperthermia. 

^yond quoting these facts and opinions, however, it does not seem 
possible, in the present state of our knowledge, to express any definite 
opinion on the relation of the corpus striatum to thermal and vaso-motor 
innervation. • 

Swima/ry^ — (i.) Lesions of the lenticular and caudate nuclei may be 
entirely latent. 

(ii.) Lesions, such as hmmorrhage, involving the internal capsule as 
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well as the nuclei of the co^us striatum, cause hemiplegia of the oppo- 
site side, with or without affection of sensation, according as the lesion 
invades both the anterior and posterior division of the lenticulo-optic 
segment of the internal capsule. & 

• (iii.) Pseudo-bulbar paralysis results from bilateral lesions in the ganglia 
of the corpus striatum and related fibres of the intefnal capsule. 
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^'Lesions of the optic thalami. — What has been said of the ob- 
scurity of the functional relations of the corpora striata is true also of 
the optic thalami. It is difficult to establish experimental lesions in 
these ganglia without inflicting injury on other parts, and clinical cases 
octo* very rarely in which the lesion is limited to the optic thalamus, or 
in which an indirect efibet on neighbouring structures may not be assumed 
as possible. But, while this is true, there are certain symptoms which, as 
blimeal experience teaches us, point with considerable probability to a 
lesion implicating the optic thalamus, although we may not be able to 
discriminate between the direct and indirect effects of the lesion. The 
forms of lesion which are most common in the optic thalamus are : — 

(i.) Haemorrhage; (ii.) softening; (iii.) tumours. 

(i.) Hcemorrhage . — As has already been stated, the central ganglia are 
the most frequent seat of cerebral haemorrhage, ' and the rupture often 
extends into the optic thalamus, but does not often begin in it. Andral 
found that in 301 cases of cerebral haemorrhage affecting the corpus striatum 
and optic thalamus, only 35 were confined to the optic thalamus^ itself. 
In rupture of the lenticulo-optic arteries, the extravasation begins iff the 
thalamus, or between it and the corpus striatum ; and it often dahnages 
the posterior part of the intenml capsule. The small vessels which pro- 
ceed from the posterior cerebral or posterior communicating arteries to 
the inner portion of the optic thalamus usually cause hsBmorrhages near 
the surface, which are prone to rupture into th^, ventricle. Those from 
the posterior cerebral, which supply the hinder part of the optic thalamus, 
may give rise to heBmorrhage into the posterior part of this ganglion, which 
extends either into the ventricle or downward into the crus or pons. 
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(ii.) Softming in the optic thalamus, as in the corpus striatum, is 
usually the result of arterial sclerosis, or syphilitic endarteritis. 

(iii.) Turrumr of the optic thalamus is relatively infrequent ; and still 
more rarely is it limits to the optic thalamus. 

Affections of motion. — Hemiparesis or hemiplegui is generally pre- 
sent in lesions implicating the optic thalamus. Thus we find it in all of 
thirteen cases of tumour, in all of four cases of haemorrhage, and in five of 
six cases of softening. But there is reason to believe that the motor 
• symptoms are not due to lesion of the optic thalamus as such, but to direct 
or indirect implication of the internal capsule or cerebral peduncle. When 
paralysis is found associated with old thalamic foci, we find them usually 
in*the middle thir^ or centre of the ganglion. This is in harmony with 
the view that the paralysis is in reality due to implication of the internal 
capsule, as lesions in this situation are more likely to affect the motor 
tracts. These views are fairly in accordance wdth the results of experi- 
ment. Electrical irritation of the part has always failed in my hands to 
produce muscular contraction ou the opposite side of the body. Nothnagel 
has not observed motor paralysis after lesions of the optic thalami. Dr. 
Turner and I, in a recent experiment on a monkey, found that almost 
total destruction of the optic thalamus caused weakness on the opposite 
side of the body, which disappeared within a week ; and the probability 
is that the hemiparesis in this case was due to indirect implication of 
the internal capsule. 

When paralysis occurs in man, as the result of lesion of the optic 
thalamus, the clinical picture does not appear to be quite sc uniform as 
that dependent on lesion of the corpus striatum. The face and tongue 
are less frequently affected than in the latter case, and sometimes isolated 
paralysis of the arm has been observed. In a case of tumour reported by 
Lloyd the arm was totally paralysed, the leg paretic, and the face 
normal ; in one by« Fisher the arm and face were early aflected, and 
the leg at a later date. On the other hand, Eisenlohr (5) records a case 
of symmetrical softening of the pulvinar, on both sides, in which the legs 
were specially weak, the arms slightly so, and the face normal. 

A curious combinatiqn of symptoms has been observed by Meynert 
in two cases of lesion of the optic thalamus ; namely, flexion of the 
arm opposite and extension of the arm on the side of lesion, the head in 
lx)th cases being turned towards the opposite side. Schiff and Nothnagel 
have described similar symptoms after experimental lesions of the optic 
thalamus. Michell Clarke, however, has recorded a case of glioma 
affecting the left optic thalamus and pressing on the internal capsule, 
which caused right hemiparesis with flexion of the right arm and exten- 
sion of the right leg, the head and eyes being turned at first to the left, 
but later to the right. This case differs from those of Meynert in that 
the arm on the side of lAion was not extended. The motor weakness 
observed in c§nnection with lesions implicating the optic thalamus is 
seldom absolute, and often is a mere paresis, or paresis with rigidity. 

In a case of soft vascular tumour under my own care there appeared 
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to be hemipareBia ; but on testing the movements of the different joints I 
found a stiffness or rigidity rather than actual loss of power. 

Belatlon to mimetic movements. — Nothnagel states that if, in a 
focal lesion with hemiplegia and facial paralysis, Voluntary movement of 
the facial muscles is al^lished, while the two sides of the face are alike 
in the expression of emotion, such as laughing, crying, pain, etc., we may 
assume that the optic thalamus and tracts connecting it with the cortex 
are intact. 

Many cases have been reported which corroborate this view. Thus • 
Zenner reports a case of lesion of the optic thalamus in which paresis 
of the face was -more marked in laughing than when showing teeth 
voluntarily. I have observed the same in a case undj^r my own cai‘e ; 
and Kirilzew has reported a case in which, thoujgh the voluntary 
movement of the face was equal on both sides, tfJe right was quite 
motionless in laughing or screaming. On the other hand, cases have been 
reported in which with lesion of the optic thalamus there has been no 
defect in the mimetic movements. Thus Eiscnlohr (5) has reported the 
case of a cavity occupying the greater part of the left optic thalamus and 
posterior part of the internal capsule, in which there was no permanent 
affection of the mimetic action of the face. A similar case has been^ 
reported by Jakob ; and Senator has described a case of tubercle 
invading the whole of the left optic thalamus, in which there was slight 
obliteration of the right naso-labial fold, which, however, disappeared on 
crying. It would appear, therefore, on consideration of these somewhat 
contradictory facts, t^t the relatiqn of the optic thalamus to mimetic 
movements has not yet been satisfactorily established. 

Bechterew, from experiments on rabbits, finds that irritation of 
the optic thalami sets in action a complex of movements necessary for the 
nutrition of the organism, beginning with those of mastication and de^W 
tition, and ending with those of the bowel. And ha formulates the view 
that the optic thalami are the centres for the various vegetative functions 
of the organism, and of the involuntary movements expressive of feeling 
or emotion. In reference to this hypothesis it is enough to say that little 
or nothing beyond the doubtful relation of the qptic thalamus to psycho- 
reflex mimetic movements has been established by clinical observation. ^ 

Post-hemiplegic chorea. — ^Among motor disorders met with in con- 
nection with lesions implicating the optic thalamus and neighbourhood, 
unsteady or chorea-like movements in the affected limbs have frequently 
been observed, more particularly in those cases in which there has 
been considerable recovery of volitional control. Those movements may 
occur, to some extent, spontaneously ; but they are especially marked on 
volitional exertion. They, are allied to the mobile spasm of athetosis, 
and the condition is generally named hemiplegic chorea.^’ Hemiplegic 
chorea is usually, in the earlier stages of the 'affection at least, accom- 
panied by some degree of hemiansesthesia. The seat of ithe lesion has 
been, for the most part, in or outside the optic thalamus, implicating, it 
may be, the caudate or lenticular nucleus also ; and in many instances it 
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has actually involved the internal capsule, more particularly its posterior 
or sensory division. It is doubtful how far we should ascribe the choreic 
movement to lesion of the optic thalamus, as such ; or to the internal 
capsule. The latter is^the more probable view, and the phenomena are 
perhaps occasioned by some irritation set up by the lesion. Often, im , 
connection with tumogar of the optic thalamus, the opposite limbs, more 
particularly the arm, are affected with incoordination varying from slight 
instability to pronounced atax^, and frequently exhibit the characters of 
disseminated sclerosis. The choreic, unsteady, and ataxic movements arc 
all probably but vai*ying degrees of the same affection. Unstable or 
choreic movements in hemiparetic limbs, however, are not necessarily in- 
dicative of lesion in the optic thalamus, or external to it ; as they may 
occur also in connection Avith lesion of the cortex, crus, pons, and other 
parts. 

The pathology of these choreic and ataxic disorders has been the sulv 
ject of considerable speculation, but it cannot be said that anything satis- 
factory has been as yet established. 

Sir J. Crichton-Browne is of opinion that considerable destruction of 
the optic thalamus causes diminution or loss of reflex excitability, but 
this is by no means a constant symptom, and where it has been observed 
the lesion has not been limited to the thalamus itself. The state of the 
knee-jerk varies. In some cases it has been found defective or absent, 
as in a case of tumour of the left optic thalamus reported by Lloyd. 
But again, as in a case reported by Eisenlohr (5), of symmetrical soften- 
ing of both pulvinars, both knee-jerks were increased, and double ankle 
clonus set in. Hence, neither as regards the superficial nor the so-called 
deep reflexes can any definite relation to the optic thalamus be considered 
as established. ^ 

Affeetlons of sensation. — Hemiamesthesia, or impairment of sensa- 
tion, has been freqi:jpntly observed in connection with lesions implicating 
the optic thalamus. Thus, of four recorded cases of hasmorrhage which I 
have examined, there was hemianaesthesia as well as hemiplegia in all. Of 
thirteen cases of tumour, five had hemiamesthesia, and two analgesia also. 
One had anaesthesia of the face only (Sinkler) ; one had anaesthesia of 
the leg only (Michell Clarke) ; one had anaesthesia and analgesia of the 
arm (Fisher) ; and in five there was no affection of sensation. Of six 
cases of softening, in one sensation was unaffected (Zacher) ; one had 
almost total hemianalgesia (Eisenlohr, 5) ; one had severe paraesthesia 
(Edinger) j while in the others the condition of sensation was not 
specially mentioned. The cases, however, are so numerous in which 
sensation has been unaffected, notwithstanding the existence of lesions in 
the optic thalamus, that we cannot attribute the loss of sensation in 
these in which it baa been observed to lesion of the optic thalamus itself ; 
and the probability is tjuat the symptoms hav.e been actually due to 
direct or indirect implication of the posterior or sensory tiacts of the 
internal capsule. Tingling, and other forms of partesthesia, are not in- 
frequent in cases in which there is no obvious loss of sensation ; and in 
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some cases there is a painful hypersesthesia conditioned without doubt by 
irritation of the sensory tracts of the internal capsule. Thus Edinger 
records a case of softening in the left optic thalamus in which the 
focus lay directly on the sensory fibres of the inttoial capsule. On the 
fiay after the onset there was right hypersesthesia, followed by violent 
pains in the right half of the body, pains so severe as to lead the 
patient to commit suicide two years later. 

Meynert attributed the abnormal position assumed by the limbs 
in his patients to disturbance of the muscular sense, a view which is also 
shared by Nothnagel. Jackson records a case of softening of the 
right optic thalamus in which the patient could not distinguish between 
balls of different weight placed in his left hand. As the loss of muscular 
sense in these cases is always associated with impairment of cutaneous 
sensibility, the recorded facts do not, in my opinion, justify the conclu- 
sion that the optic thalamus stands in any special relation to the so-called 
muscular sense, whether this be taken to signify the power of appreciat- 
ing weights or the ability to recognise passive movements communicated 
to the affected limbs. 

Affections of the fecial senses . — With general hemiansesthesia the 
special senses are occasionally affected by lesions invading the optic 
thalamus. This is especially so in tumours. Of the special senses 
vision is most apt to suffer, and the affection is usually of the homo- 
nymous hemiopic character, such as results from lesion of the visual 
centres or optic radiations. Thus in thirteen cases of tumour of the optic 
thalamus which I have examined, hemianopsy was present in six, absent 
in three, and not mentioned in four. 

Turner and I found that destruction of the left optic thalamus in a 
monkey (after division of the corpus callosum and exposure of the 
ventricle) caused total blindness of the right eye lasting for about a week, 
followed by right hemianopsy which persisted unti} the death of the 
animal some months later. There was no obvious injury to the corpus 
geniculatum externum, but the optic radiations were degenerated. I can- 
not find any clinical case in which similar symptoms occurred. But in 
one recorded by Kirilzew, of glio-sarcoma of the left optic thalamus 
Avith hsemorrhagic extravasations in the internal ^psule, there was double 
amblyopia without hemianopsy ; and a similar condition was observed 
by Jakob in a case of extensive destruction of one optic thalamus. 

In the majority of stationary lesions of the optic thalamus vision 
does not seem to have been impaired. And yet the obvious origin of 
some of the fibres of the optic tract from the pulvinar, and the secondary 
atrophy which ensues in it when the visual centres are destroyed, furnish 
grounds for assuming that lesions in this region may cause hemianopsy 
independently of lesion of the optic radiations or external genicukte 
body. Several instances of hemianopsy in relution with lesion of the 
pulvinar have been put on record, namely, by Jackson, Gofers, Edinger, 
and Henschen. 

Against these, however, must be set the cases reported by Zacher 
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and Mills. In Mills’ case there was a hsemorrhagic cyst which had 
destroyed about two-thirds of the substance of the optic thalamus, 
including the entire external tubercle and a large portion of the pulvinar ; 
and yet there was no nemianopsy. In Zacher’s case there was almost 
complete degeneration of one pulvinar, also without hemiaiiops},^i 
Henschen is of opinion, from his examination of all the recorded cases of 
hemianopsy in connection wi^h lesion of the optic thalamus, that no 
relation can be considered as proved between hemianopsy and lesion of 
the optic thalamus as such. Nor are the facts sufficient to indicate the 
precise relations of the pulvinar, external geniculate body, or corpora 
quadrigemina in the visual scheme. 

As regards af&ction of the other forms of special sense there are com- 
paratively few observations. In a case reported by Hughlings Jackson 
hearing was equal on both sides, but taste was slightly diminished on the 
opposite side. The patient in smelling sniffed with one nostril only, but, 
as he remarks, this may have been due to the general anaesthesia rather 
than to any affection of smell proper. In a case of tumour of the right 
optic thalamus under my own care, hearing on the left side was much 
diminished ; smell and taste were, however, normal. In a case reported 
by Henschen of haemorrhage in the left pulvinar, hearing in the right 
ear was defective ; and in Zenner’s case of tumour of the left optic 
thalamus hearing in the right ear was not so acute as in the left. In 
Zenner’s case there were also subjective olfactory sensations, and smell in the 
left nostril was not so acute as in the right. In a case reported by Engel 
of a large gumma growing from the back of the fornix, and extend- 
ing over both optic thalami, there was abolition of smell and taste, then 
of hearing, and lastly of sight. In none of these cases, however, can im- 
plication of the internal capsule be excluded. 

The relation of lesions of the optic thalamus to vaso-motor and 
thermal disturbances is very uncertain, and they have no diagnostic 
significance. The experiments of Hale White and of Ott on the 
influence of lesions of the optic thalamus on the temperature of the 
body are neither harmonious nor conclusive. White, on puncturing the 
optic thalami in rabbis, at first observed considerable elevation of 
temperature on both sides of the body ; but from later experiments 
he came to the conclusion that the rise in temperature, which at most 
was only slight (0'9 F.), was really due to lesion of the corpus striatum. 
Ott found that puncture of the anterior part of the optic thalamus 
caused a rise in temperature, but he has since come to the conclusion that 
the puncture must enter the tuber cincreum, which he regards as the true 
centre of thermotaxis. Turner and I observed no affection of tempera- 
ture on destruction of the optic thalamus in a monkey. An examination 
of the recorded clinical facts does not, in my opinion, show any constant 
relation between lesions 8f the optic thalamus and changes in temperature, 
or disturbance of vaso-motor innervation. 

Wharton Sinkler has recorded a case of softening in the posterior 
part of the right optic thalamus in which death took place from profuse 
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intestinal haemorrhage without any apparent ulceration of the intestinal 
mucous membrane. He connects the intestinal hsemorrhage with lesion 
of the thalamus ; and in support of this view he quotes the experiments 
of Brown-S6quard, Lussana, and others, who found that when lesions were 
made in the optic thalami ecchymosis occurred in the mucous membrane 
of the stomach and colon. If, however, there vTere any real relation 
between the phenomena we should expect- it to occur more frequently, 
seeing that lesions of the optic thalami are by no means uncommon. 

Summary. — (i.) Lesions of the optic thalamus cannot with certainty " 
be distinguished from those involving the sensory division of the internal 
capsule and optic radiations. 

(ii.) Paralysis of the mimetic movement of the face, and the occurrence 
of post-hemiplegic choreic disorders, are in favour of lesion implicating 
the opposite optic thalamus. 
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Lesions of the crura cerebri. — The crqra cerebri are the con- 
necting link between the cerebral hemispheres and the lower centres, and 
form the paths by which sensory impressions are conveyed upwaids and 
motor impulses transmitted downwards. Each crus is composed of two 
parts — a posterior, or dorsal, forming the tegmentum ; and an inferior, or 
ventral, termed the “ foot of the crus ” ; the two being separated by a 
layer of gray matter termed the “ substantia nigra.” The exact relations 
of the various centres and tracts which constitute the tegmentum, 
substantia nigra, and foot are as yet very imperfectly determined; 
but there is good reason to believe that the sensory tracts ascend to 
the cerebral hemisphere in the tegmentum: ^t is also certain, from 
embryologic&l investigations sk well as by a study of secondary degenera- 
tions, that the pyramidal tracts which convey impulses from the motor 
convolutions are situated in the foot of the crus, and more particularly 
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in the middle third or middle two-fourths of this structure. That portion 
of the crus which lies external to the pyramidal tracts, which was at one 
time supposed to be the path of the sensory tracts from below, has been 
shown by recent investigations to contain fibres which connect the 
occipital and temporal lobes with the gray matter of the pons, aii^J^ 
probably indirectly \^th. the cerebellum. The region internal to the 
2)yramidB consists of tracts which descend from the lenticular nucleus and 
frontal convolutions, and include those which form the anterior division 
and knee of the internal capsule. In these are contained the tracts from 
the tongue and facial centres. Internal or mesial to these are fibres 
which, according to Flechsig, as well as according to Turner and myself, 
descend from ther prefrontal regions ; though this is doubted by Zacher, 
who traces them fi-om the lenticular nucleus. All the tracts, except those 
which form the pyramids, appear to end in the gray matter of the upper 
part of the pons. 

The crura cerebri arc subject to lesions of various kinds. Hicmor- 
rhage limited to the crus is comparatively rare. The same is tnie of 
thrombotic softening, dependent on obliteration of some of the branches 
of the posterior cerebral artery. Abscess is occasionally found invading 
the cnis as well as the optic thalamus and pons. Tumours in the crus, as 
such, are mostly tuberculous nodules. More frequently the crura are 
invaded by tumours growing from the base of the skull. Most of the 
lesions described have been found in the foot or ventral part, and 
we know more of the symptoms caused by lesions here than in the 
tegmentum, to which they are very rarely limited. 

The complex of symptoms which is characteiistic of crus lesion is an 
alternate hemiplegia involving the limbs, and oftcii also the lower facial 
region on the opposite side, and the muscles supplied by the third nerve 
on the same side. When this combination occurs simultaneously the 
diagnosis of a les^pn of the crus is certain. It is less certain if the 
hemiplegia occur first, and the oculo-motor paralysis at a later date or 
conversely, though several cases of this kind are on record (Putawski 
and Goldscheider). 

The affection of the third nerve is nearly always complete, involving 
both external and inteAal muscles of the eyeball. Thus there is ptosis, 
which is often the most prominent and earliest ocular symptom, external 
strabismus with diplopia and giddiness, and mydriasis. Occasionally the 
oculo-motor paralysis is only partial, and in particular affects the levator 
palpebrsB or the internal rectus. Cases have been observed in which the 
iris has escaped (Gowers). A superficial lesion may cause oculo-motor 
palsy without hemiplegia by damaging the root fibres of the third nerve ; 
and partial lesions in the middle line, beneath the corpora quadrigcmiiia, 
may cause symptoms of acute nuclear ophthalmoplegia. 

A tumour growing from one crus may also invade the third, nerve on 
the other side, and thus cause a double oculo-motor palsy ^ So also the 
limbs of bo& sides may be affected by a tumour primarily affecting one 
crus, and gradually encroaching on the other ; and Weissmann has 
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recorded a case in which an intra-peduncular hydatid caused complete 
paralysis of all four limbs, without paralysis of any of the cranial nerves. 
In connection with tumours, irritative symptoms may occur in the form 
of spasms and tremors of the paralysed limbs. ** 

Along with motor hemiplegia there may be impairment or loss of 
sensation. This would appear to occur more pqtrticularly when the 
lesion extends into the tegmental region of the crus ; yet cases have been 
recorded in which lesions have been found in the tegmentum without 
causing any noteworthy affection of sensation. Thus Griewe has 
recorded a case of tumour in the right tegmentum cruris, extending to 
the optic thalamus in front and the corpus quadrigeminum behind, which, 
though giving rise to weakness of the left side, caused no oculo-motor 
palsy or obvious loss of sensation ; the patient complained, however, of 
pins and needles at the tips of the fingers. Krafi't-Ebing has related a 
similar case. Yet this does not negative the view that the tegmentum 
contains the sensory tracts, as it is well known that tumours may compress 
the tracts in which they occur without entirely destropng them. In 
Weber’s well-known and much-quoted wise of a large focus of haemorrhage 
primarily situated in the inner part of the crus, there was considerable 
loss of sensation — in all probability the indirect effect of pressure on the 
sensory tracts in the tegmentum. A case of a similar nature has been 
reported, by Mayor, in which the lesion was also limited to the inner 
half of the crus. There was motor but no sensory paralysis. 

Besides the motor and sensory symptoms above described, there 
have been cases in which the affection of the opposite limbs was 
of an ataxic character. Thus Krafft-Ebing has recorded a case of 
tubercle situated in the tegment of the right crus, which caused left 
hemiataxy ; and he quotes similar cases reported by Buss and Kahler 
and Pick. 

Blocq and Marinesco observed a case of tubercle, of the right crus, 
specially implicating the locus niger, which caused tremors of the left 
limbs, especially of the arm, similar to those of paralysis agitans, but 
increased on voluntary movement ; and Sachs also has recorded a case of 
thrombotic softening of the crus, which caused wild ataxic movements 
of the left arm when voluntary movements were Attempted. 

In lesions of the crus cerebri the special senses are, as a rule, un- 
affected, or if so only indirectly ; a fact which serves to discriminate 
such lesions from those due to implication of the internal capsule. The 
immediate contiguity of the optic tract would lead one to expect occasional 
hemianopsy, but I have not been able to discover any recent case in 
which this occurred from crus lesion. 

The views of Budge and Afanasieff as to the relation of the crus to 
the functions of the bladder are not supported by clinical observations ; 
but Nothnagel quotes cases which show that I’aso-motor disturbances 
in the paralysed limbs, in the form of oedema with increased temperature, 
are not uncommon. 

Svmmary. — Simultaneous paralysis of the third nerve on one side, 



345 


REGIONAL DIAGNOSIS OF CEREBRAL DISEASE 

5 

I”# ^ 

and of the limbs on the other, is pathognomonic of lesion of the cnis 
cerebri. 
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LiESIONS OF THE CORPORA QUADRIGEMINA. — The anterior tubercles 
or nates are connected with the optic tracts by means of the anterior 
brachia and corpora geniculata externa. The posterior tubercles or testes 
are connected by the posterior brachia with the corpora geniculata 
interna, and thus indirectly with the cortex of the temporal lobe. The 
inferior connections of the anterior tubercles are mainly through the 
mesial fillet, by means of which each tubercle is connected directly with 
the nuclei of the posterior columns on the opposite side. Those of the 
posterior tubercles are chiefly through the lateral fillet. Tumor and I (7) 
have found that section of the lateral fillet, including destruction of its 
nucleus, is followed by degeneration upwards into the posterior quad- 
rigeminal tubercle on the same side, and downwards to the lateral 
medullary tract and spinal cord. By means of the lateral fillet also the 
posterior tubercle is connected with the cochlear root of the auditoty 
nerve, the corpus trapezoides, and superior olivary* body ; for division of 
the auditory nerve between the accessory ganglion and the side of the pons 
causes degeneration in the corpus trapezoides and superior olives on both 
sides, together with bilateral degeneration of the lateral fillet, more 
marked on the opposite side. 

Diseases affecting the corpora quadrigemina are rarely confined to these 
structures, and localised haemorrhage or softening is practically unknown. 
The most common lesion Js tumour, but even tumours occur in this situation 
more rarely than in other parts of the brain. In all I have been able to 
discover about thirty cases of tumour of the corpora quadrigemina on 
record. A unique case of traumatic lesion by a bullet has been recorded 
by Eisenlohr. In the majority of cases of tumour of the corpora 
quadrigemina the neighbouring parts are also more or less implicated ; 
©specially the optic thalamus, tegmentum pontis, the superior cerebellar 
peduncles, and often the cerebellum itself. Hence, in the complex of 
symptoms so caused, it is doubtful how much is due to lesion of the 
corpora quadrigemina as such, and how much to disturbance of function 
of the other structures mentioned. But, while this is so, there are certain 
symptoms, or^rather an assemblage of symptoms, which arft suggestive 
of tumour in the corpora quadrigemina or the immediate neighbourhood. 
These are, as Nothnagel has pointed out, first, an unsteady reeling gait. 
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eapecially if this appears as the first symptom ; secondly, ophthalmoplegia, 
not quite symmetrical or implicating all the ocular muscles in equal 
degree. 

First, as to gait.— This is usually described as being that characteristic 
Cif a drunken person. It resembles that of cerebellar disease rather than 
ataxy, though in a case reported by myself (6) rthe opposite leg was 
lifted high and thrown forwards in an ataxic manner. Nothnagel found 
this symptom in all cases of tumour implic&tiiig the corpora quadrigemina 
examined by b\m, except in one recorded by Gowers, in which the™ 
lesion was partial and afiected only the anterior tubercles (9). It was 
present in all the cases that have been recorded since 1889, except in 
one described by Riiel in which the gait was not iqhntioned ; and 'in 
another by Guthrie and Turner in which the patient, when he came 
under observation, was unable to stand; though probablj^ his gait had 
been of the usual character in the early stages of the disease. 

As the disease advances, walking or even standing becomes impossible ; 
but even when this occurs there is no real motor paralysis except when 
the disease in its growth presses on the motor tracts of the internal 
capsule or crus cerebri. 

The reeling gait and unsteadiness of equilibrium have been attributed 
by some to affection of the cerebellum itself, or of its superior peduncles, 
rather than to affection of the ganglia themselves ; but the experiments 
of Eolando, Serres, Cayrade, and Goltz on the lower animals, as well as 
my own on monkeys, render it probable that lesions of the ganglionic 
masses of the corpora quadrigemina themselves are sufficient to induce 
these disorders (6). Nothnagel (11) arrives at essentially the same con- 
clusion from an exaniination of the clinical cases. The reeling gait is 
not, however, x)athognomonic, as it occurs also in disease of the cere- 
bellum and in hydrocephalus; but if, as Nothnagel remarks, it occurs as 
the first symptom, and especially if it coexist with oculo-motor dis- 
turbances, it points rather to affection of the corpora quadrigemina than 
of the cerebellum itself. 

As a rule the reeling gait occurs before the oculo-motor paralysis ; 
but in some recorded cases the ocular symptoms, especially ptosis, showed 
themselves first (Taylor, liansom, and Bruns). 

Secondly, as to the oculo-motor symptoms. — Nothnagel has never 
seen complete ophthalmoplegia in cases of tumour of the corpora quad- 
rigemina. There was, however, complete external third nerve palsy 
in a case reported by Goldzieher ; nearly complete double external 
ophthalmoplegia in Taylor’s case ; and in Bruns’ case there was double 
oculo-motor paralysis, external and internal. The most common oculo- 
motor symptoms are, first, ptosis on one or both sides ; secondly, limita- 
tion or loss of the upward movements ; thirdly, limitation of the lateral 
movements. In a case reported by myself thi; upward and downward 
movements •'were good, but there was limitation of the ^ lateral move- 
ments. In the case of bullet wound reported by Eisenlohr there was 
divergent strabismus with defective internal movement of the left eye, the 
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wound being on the right side. In Bansom’s case there were constant 
slight clonic movements of the upper eyelids and of the internal recti. 

Paralysis or paresis of convergence is not uncommon, as in the cases 
reported by myself, Bruns, Bristowe, Kolisch, and others. The sixth nerve 
may entirely escape ; but in some cases there is paralysis or paresis of on%^ 
or both external recti. Thus in Bansom’s case the left eye was turned 
strongly inwards, and the right^eye also, but to a lesser extent. Nystagmus 
does not appear to be common, but it was noted in my own and 
Taylor’s cases. The oculo-motor symptoms are not due to lesion of the 
ganglionic structure of the corpora quadrigemina, but to implication of 
the subjacent oculo-motor nuclei. There were no oculo-motor symptoms 
in a case reported by Nothnagel, nor in another by Weinland. 

Irritation of the corpora quadrigemina on one side causes dilatation 
of both pupils, especially of the opposite one. There appears, however, to 
be no definite or constant relation between lesions of the corpora quadri- 
gemina and the state of the pupils. The pupils may remain active while 
there is almost complete external ophthalmoplegia, as in the cases reported 
by Taylor, Goldzieher, Bristowe, and others. The pupils in some cases 
react sluggishly. In the case reported by Eiscnlohr the reaction to light was 
lost in both eyes. In that by Guthrie and Turner the light reaction was 
also probably lost. In Buel’s case the pupil on the side of the tumour 
was dilated and immobile, and at a later date both pupils became inactive 
both to light and accommodation. In my own case there was loss of 
the power of convergence ; the pupils w’^ere equal and contractile^ to light, 
but did not contract on attempts at accommodation. In A\einland8 
cfise, in which the tumour was situated on the left side, the pupils were 
dilated, the right being larger than the left ; thb reaction to light was 
retained, but on convergence the reaction was feeble on the right side. 
The pupils are in may cases dilated or unequal. 

Affections of vision. — The obvious connection of the anterior tubercles 
of the corpora quadrigemina with the optic tracts, and the secondary 
atrophy which ensues when the corresponding optic tracts are divided, 
or the cortical centres of vision destroyed, show these bodies to l>e 
important parts of the ^^risual apparatus ; but their exact relations to the 
sense of vision are not clear. Many experimenters have found that 
destruction of the optic lobes, or anterior corpora quadrigemina, causes 
total blindness; but these results receive little support from the facts 
of clinical observation. Dr. Bastian mentions a case of total blindness 
apparently due to a patch of softening almost limited to the anterior 
quadrigeminal bodies. Nothnagel, however, as the result of his examina- 
tion of reported clinical cases, makes the statement that vision or visual 
acuity may be unimpaired although the corpora quadrigemina be entirely 
destroyed. In Eisenlohr’s case of bullet wound of the right corpora 
quadrigemina, there wa#no affection of vision immediately after receipt 
of the inju]^; but three months later vision in the right eye was 
diminished, and at a still later date visual acuity was diminished in both 
eyes. The probability is, therefore, that the defective vision was due to 
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lecondary cbanges in the optic nerves, as otherwise the affection of vision 
ihould have occurred on receipt of the lesion. 

In almost all the cases of disease of the corpora quadrigemina, in 
ivhich vision has been defective, the lesion has t>een of the nature of 
rumour, with coincident optic neuritis or internal hydrocephalus. In 
Taylor’s case, however, there was no optic neuritis, and yet the child was 
blind j and Dr. Ransom is of opinion that in his case the defective vision 
was greater than could be accounted for by the neuritis. It should also be 
remembered in this connection that there may be perfect vision, notwith- 
standing the existence of considerable neuritis ; as was pointed out long 
ago by Hughlings Jackson. Defective vision from optic neuritis usually 
gets in only when the inflammation gives place to secon(^ary atrophy. In 
most cases, however, of unilateral lesion of the corpora qua^gemina, with 
defective vision, there is little or no difference in the visual acuity of the 
two eyes ; and this increases the probability that the true cause is either 
optic neuritis or internal hydrocephalus. 

It is obvious from these facts, therefore, that a direct relationship 
between the anterior quadrigeminal tubercles and the sense of vision is 
far from being established by clinical observation. 

Affections of hearing. — Experimental observations, as well as a study 
of the course of degeneration in lesions of the temporal lobe (p. 319), 
render it probable that the central tracts of the cochlear nerve ascend 
through the opposite lateral fillet, posterior tubercle, brachium and internal 
geniculate body, and thence to the internal capsule. It is important, 
therefore, to examine whether there are any evidences of affection of 
hearing in connection with diseases of the corpora quadrigemina. Wein- 
land has analysed thrf clinical records in this relation, and finds that 
in nineteen cases of tumour of the corpora quadrigemina hearing was 
affected in nine ; and of those, five had impairment of hearing on both 
sides. In three cases (reported by myself, Weinlands' Ruel) hearing was 
impaired on the side opposite the tubercles affected ; and Weinland con- 
cludes, therefore, that disease of the posterior corpus quadrigeminum 
causes affection of hearing on the opposite side. There are, however, 
many difficulties in the way of arriving at a correct conclusion on this 
point ; chiefly dependent on the mental condition of the patients, who 
usually present a considerable degree of mental dulness, somnolence, and 
apathy. Hence impairment of hearing, even if observed, may be attributed 
to this cause ; or, unless very pronounced, it may altogether escape 
observation. 

Affeetlons of motion and sensation. — As a rule, in lesions of the 
corpora quadrigemina there is no motor paralysis or loss of sensation ; 
and where such exists it may be referred to direct or indirect implication 
of the motor or sensory tracts of the cerebral peduncle or internal capsule. 

Tremors, however,are not uncommon, chiefly of the arms; and especially 
on volitional movement, like those of disseminated sclerosis.! Tremors of 
this character were observed in ten out of seventeen cases I have analysed 
{;p\dt cases by Ferrier, Weinland, Bruns, Ilberg, Bristowe, Kolisch, Taylor, 
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Eisenlohr, Pilz, Guthrie and Turner). In five of these there was also 
some degree of motor weakness; in the others this was not obsei’ved. 
The tremors were either bilateral, or, if unilateral, on the side opposite 
bhe lesion, except in \\^inland’s case. In those cases in which the tremor 
was bilateral the lesion was not strictly confined to one side. Oscillation 
of the head and necjc, as well as of the limbs, was noted in the cases 
reported by Bristowe and by Taylor. In Ilberg’s, and also in Eisenlohr's 
case, the tremors were described as being similar to those of paralysis 
agitans. 

An examination of the cases, in which an exact necropsy was 
made, shows that in all in which tremors were observed, the lesion was 
not confined to the corpora quadrigemina, but implicated also the optic 
thalamus, tegmentum cruris or pontis, or superior cerebellar peduncles : 
and it is a question, therefore, how far the tremors depend on the corpora 
quadrigemina or on the coincident lesions. In this connection it is 
worthy of note that Turner and I have described similar tremors as result- 
ing from section of the superior cerebellar peduncles in monkeys (7). 
In our experiments, in which the peduncle was divided between the 
cerebellum and its decussation in the tegmentum, the tremors were con- 
fined to the side of lesion. If the tremors observed in clinical cases are 
in reality due to lesion of the superior peduncles, one might explain the 
crossed tremor in unilateral lesion by affection of the cerebellar peduncle 
above its decussation. 

Experimental irritation of the corpora quadrigemina gives rise to 
tonic or tetanic spasm, passing into complete opisthotonos if the irritation 
be long continued. A condition similar to this experimental result has 
been described by Dr. Hughlings Jackson in connection with tumours 
of the middle lobe of the cerebellum. I am inclined to attribute the 
opisthotonic spasm to irritation of the corpora quadrigemina, rather 
than to the cerebeljum itself. This is supported by Goldziehor’s case of 
tumour of the corpora quadrigemina of the size of a hazel nut, in which 
there were convulsions and opisthotonic spasms of the limbs. 

The knee-jerks are either normal or exaggerated. They may, how- 
ever, be abolished even at an early date, just as in cerebellar disease. 
(Guthrie and Turner, Tlansom). They were exaggerated in the cases 
reported by Kolisch, Bristowe, and myself. 

In connection with lesions of the corpora (luadrigemina it is only 
necessary to allude in this place to paralysis of the ocular muscles, internal 
and external, which occurs from lesions limited to the oculo-motor nuclei, 
as the subject is discussed elsewhere at length (vol. vi. p. 779). These 
are, with the exception of the nucleus of the sixth, situated in the central 
gray substance subjacent to the aqueduct of Sylvius, and consist of 
different cell groups which have probably special relations to the various 
internal and external ocular muscles, and are connected with the sixth 
nuclei by the posterior longitudinal bundles. Lesions of th^ oculo-motor 
nuclei may iJe acute or chronic. The most common lesion is a chronic 
degeneration of the nerve cells, similar to that which occurs in bulbar 
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palsy and progressive muscular atrophy, and is mostly associated with or 
followed by symptoms of tabes. The oculo-motor palsy may be limited 
to the internal muscles, or affect some or all of the external muscles, so 
that the condition is one of partial or complete ophthalmoplegia interna 
^3 well as externa. An acute form is more rare, and in its onset and 
pathology resembles acute anterior poliomyelitis, from its analogy with 
this affection Wernicke has named it acute polio-encephalitis superior — 
the term superior being used to distinguish it from a similar affection of 
the nuclei df the medulla oblongata, which is named acute polio-encepha- 
litis iiiferior,^^ ^ In, these cases ophthalmoplegia occurs suddenly with ptosis 
and paralyds of ihe conjugate movements of the eyes, together with loss 
of convergence and the power of accommodation. * Such were the 
symptoms iii a case recently under my care which ended *in recovery in the 
course of a few weeks, with the exception of the powers of convergence 
and accommodation. The reaction of the pupils to light was sluggish, but 
not abolished ; several similar instances have been recorded. A third 
form of lesion, termed “sudden nuclear palsy,” has been attributed to 
obstruction of the branches of the basilar artery which supply the oculo- 
motor nuclei. The oculo-motor paralysis in this case is usually irregular, 
and associated with some degree of hemiplegia, especially on the side 
opposite the greater lesion. 

Summary, — A regional diagnosis of lesion of the corpora quadrigomina 
is probable when there is a combination of ophthalmoplegia with an 
uncertain or reeling gait. The probability is increased if there is also 
some affection of hearing in one or both ears. 
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Lesions of the pons varolii. — Lesions of the pons Varolii are 
especially diverse in their symptomatology owing to the complex rela- 
tions of the pons itself. Not only is it an independent centre, but it 
contains the sensory and motor paths to and from the cerebrum ; it 
is intimately linked with the cerebellum by means of the middle 
peduncles, and through it pass many of the cranial nerves in their 
courses to or from their primary nuclei. The symptoms are therefore 
likely to vary greatly according to the position a^id extent of the lesion. 
To give an ^explanation of these in all their relations necessitates a 
knowledge of the minute anatomy of the pons, which it^is necessary 
for the purposes of this article to assume on the part of the reader. 
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We may, fiowever, somewhat simplify the symptomatolo^ of lesions 
)f the pons by classifying them with Markowski according as they 
iffect the tegmental or crustal region. Lesions of the tegmental region 
ire specially apt to afRJet the fifth, sixth, seventh, and eighth nerves, as 
well as to cause disturbances of sensation and co-ordination ; lesion^ 
of the crustal region affect principally the movements of the limbs, as 
well as those supplied by the seventh, tenth, eleventh, and twelfth 
cranial nerves. 

The pons is liable to various morbid processes, originating in it 
primarily or affecting it secondarily. Of the latter charactoi* may be 
specially mentioned aneurysm of the basilar artery, and tumours of the 
cerebellum or batfe of the skull. 

Hsemorrhage^s by no moans uncommon, though it occurs much less 
frequently here than in the central ganglia. The htemorrhagic extravasation 
may vary in size from a hemp-seed to one which causes complete dis- 
organisation of the whole stnicture. Occasionally there may be several 
small haemorrhages quite distinct from each other (Russell and Taylor). 
Large haemorrhages not infrequently burst into the fourth ventricle, or 
even make their way through the iter into the lateral ventricles. Small 
haemorrhages into the pons arc not necessarily accompanied by a loss of 
consciousness; but if the haemorrhage be large, profound coma occurs \yith 
great suddenness, and leads to death much more certainly and rapidly 
than similar effusions in other parts of the cerebrum. Death takes place 
in a few minutes (7 minutes, Mickle); or in a few hours (2 hours, Rorie; 

hours, Barr). Bode finds that of 78 cases 46 died within twenty- 
four hours. 

In pontine haemorrhage, along with profound coma, there is often 
complete relaxation of the muscular system and contraction of the pupils, 
so that the condition is not unlike that found in opium poisoning. Tonic 
or clonic convulsions sometimes occur, rarely unilateral, and often irregulai' 
in type and distribution. The occurrence of paralytic or convulsive 
symptoms in the limbs of one side and the face on the opposite is patho- 
gnomonic of haemorrhage in the pons. When the limbs are paralysed on 
one side there is not infrequently conjugate deviation of the head and eyes 
from the side of the lesion ; but if the symptoms are convulsive the devia- 
tion of the head and eyes may be towards the side of the lesion. Degluti- 
tion is difficult or impossible, and death occurs from cardiac or respiratory 
paralysis ; irregularity of rhythm generally preceding the fatal issue. 
Hyperpyrexia is frequently observed, and the temperature may rise as 
high as 109° F. Haemorrhage may occur in the pons not only from 
diseased arteries but, as has been shown experimentally by Duret, from 
cranial injuries also, more particularly in the frontal region ; and I have 
seen several cases of cranial injuries in man in which the symptoms 
were those of lesions of»the pons, in all probability of a similar nature.^ 

Necrotic softenlngr. — ^The most common cause of necrotic softening 
of the pons is thrombosis, dUe to atheromatous or syphilitic degeneration 
of the basilar artery or its branches. Embolic softening is exceedingly 
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though a case of this kind has been reported by Gowers. If, 
howevei'i as Nothnagel points out, an embolus sticks in the vertebral, 
the baailar artery may become gradually thrombosed and blocked. 

" * ^f uTn oupa occasionally grow in the substance bf the pons, but more 
frequently the pons is pressed on by tumours originating at the base, or 
situated primarily in the cerebellum. Sometimes rthe whole pons may 
be enlarged by gliomatous infiltration, constituting so-called hypertrophy 
of the pons. 

Abscess is rare, but the pons is a favourite seat of sclerotic foci, as in ’ 
multiple sclerosis ; though in this latter case the pons is only affected along 
with other encephalic centres. 

AfTectlons of motion. — As a rule in lesions of the pons affections 
of motion predominate over affections of sensation. They may be 
variously grouped, and at the outset it may be mentioned that cases of 
lesions of the pons have been recorded in which no symptoms were 
noted either in the domain of motion or sensation. A remarkable 
instance of this kind has been recorded by Ladame, in which the 
whole jDona appears to have been transformed into a new formation 
containing no nerve elements, and covered over only by a layer of 
medullated fibres a line thick. 

Type 1. — The limbs may be paralysed, but the cranial nerves and 
nuclei escape. In this case the lesion is generally in the upper part of 
the pons, and the resulting hemiplegia is indistinguishable from that due 
to lesion of the internal capsule. 

I'ype 2. — The cranial nerves or nuclei may bo aflected alone without 
paralysis of the limbs. In Bennett and l^vilFs case of softening in 
the region of the sixth nucleus there was isolated conjugate deviation 
of the head and eyes. In Mierzejewski and Rosenbachs case of 
glioma there was right facial palsy and conjugate deviation to the left. 
In Moeli and Marinesco’s case there was paresis ^f the lower half 
of the right side of the face, the right sixth, and right portio minor of 
the fifth, together with affection of sensation on the left side of the 
body. In Elzholz's case of haemorrhage there was complete paralysis of 
the right sixth, seventh, and of the twelfth, without palsy of the limbs, a 
rare condition in haemorrhage. 

Type 3. — There may bo paralysis of the face and limbs on the side 
opposite the lesion. In this case the lesion must be above the decussa- 
tion of the central facial fibres, which is probably about the middle of 
the pons (see cases by Diller, Mills and Zinner, Markowski). The result- 
ing hemiplegia may be indistinguishable from that due to lesion of the 
internal capsule, unless some localising symptom be present, such as 
implication of the fifth on the side of lesion, or of the sixth, as in Mills’ 
and Zinner’s case. 

In ten cases which have come under my obseirvation five showed this 
form of paralysis. 

Type 4. — The most characteristic form of paralysis due to lesion of 
the pons is paralysis of one or more of the cranial nerves, especially 
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the fifth, sixth, and seventh on the aide of lesion, and of the limbs and 
tongue on the other side. This is the type of the so^lled alternate 
hemiplegia (Orubler). ^ 

The most common variety of this alternate hemiplegia is paralysis of 
the face on the side of lesion, and of the limbs on the other. The facial 
paralysis is of the peripheral type, and implicates both the upper and 
lower facial regions ; the paralysis of the limbs is of motion alone, 
or of this combined with anaesthesia. In order to cause this group of 

•symptoms the lesion must be below the decussation of the facial fibres ; 
that is, below the middle of the pons. This grouping of symptoms is 
practically pathognomonic of pons lesion, especially if it occur suddenly. 
It ‘may, however, *l:)e simulated by a basal tumour, or chronic meningitis, 
compressing the pons and facial nerve; but in this case the onset is 
usually slow. Joffroy has seen similar symptoms produced by a double 
cerebral lesion. 

(a) The seventh may be the only cranial nerve affected pn the side 
of lesion, but more often other nerves suffer, especially the sixth and 
fifth. Occasionally, but more rarely, the eighth is also implicated. If 
the lesion extend into the medulla oblongata, the eleventh and twelfth 
cranial nerves may likewise become affected, as shown by unilateral para- 
lysis of the palate, vocal cord, and tongue ; and in some cases the ninth and 
tenth have been involved. Thus we find the seventh and sixth (Porter, 
Williams) ; the seventh, sixth, fifth (motor and sensory), and twelfth 
(Jolly); the seventh, sixth, fifth (motor and sensory), and palate (Bristowe); 
the seventh, fifth, and eighth (Miles) ; the seventh, fifth, and eleventh (vocal 
cord and palate) (de Havilland Hall) ; and among my own cases I have 
seen the seventh, sixth, fifth, eleventh (vocal cord and palate), twelfth, 
and eighth ; and also a case of seventh, sixth, fifth, and partially also 
the opposite sixth. Oppenheim records a case in which tubercle of the 
left side of the pons caused paralysis of the left side of the face, loft 
sixth and fifth, right internal rectus, right side of the face in the 
lower part, and the right limbs. In cases recorded by Martin Brasch 
and Mills and Zinner the upper part of the face only was affected, 
on the side of lesion. Jhis is rare. Though in both cases the focus 

I seems to have affected the issuing seventh, as there was also conju^te 
paralysis the lesion may have implicated the posterior longitudinal 
bundle, in which it is probable that the upper facial fibres from the 
third nucleus descend to the genu of the facial nerve. One side of the 
face may be paralysed and the other in a state of spasm. 

(b) Next in frequency to affections of the seventh cranial nerve and 
limbs is paralysis of the sixth. It is often, as we have seen, affected along 
with the seventh ; but the seventh may escape, as for example in the case 
of Blocq and Guinon. Usually the hemiplegia, associated with affection 
of the sixth nerve, does hot involve the face ; but :^ymond reco^s a 
case of suppoB€vl pons lesion in which there was affection of tlfe sixth on 
one side, and the face and limbs on the other ; and a similar case has 
been reported by Mills and Zinner. This is a rare form of alternate 
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hei^iplegia. There are also cases of paralysis of the face, sixth nerve, 
and limbs on the side of lesion. \^en the root of the sixth nerve 
is implicated there is paralysis of the abducens on that side, with 
internal strabismus ; but if the nucleus of the sixth is affected, there is 
loss of conjugate movements of the eyes towards the side of lesion, if it 
is destructive ; and conjugate spasm to the side of lesion if it is of an 
irritative character. In all the cases that have been reported of this 
affection, the lesion has been in the sixth nucleus, or immediately above 
it, except in one case reported by Senator, in which the lesion was' 
just below the lower end of the sixth nucleus. The most probable 
explanation of this conjugate deviation from unilateral lesion of the 
sixth nucleus is that the cortical fibres for the opposite external rectus, 
and for the internal rectus of the same side, run down together into the 
region of the sixth nucleus of the^ opposite side, having decussated higher 
up, perhaps in the region of the corpora quadrigemina. Of these fibres 
some enter the sixth nucleus, and others ascend by the posterior longi- 
tudinal bundle into the third nucleus of the same or the opposite side. 
^It is usually assumed that the fibres which ascend in the posterior longi- 
tudinal bundle cross over to the opposite third nucleus; but it is un- 
necessary to assume this decussation if, as Kolliker and Perlia hold, 
there is a partial decussation of the fibres of origin of the third nerve in 
the middle line. That the posterior longitudinal bundle contains fibres, 
interruption of which causes paralysis of the opposite internal rectus, 
may be regarded as well established, both by the results of experiment 
and also from clinical cases. Thus Grubler records a case of tubercle 
on the left side, immediately under the anterior segment of the floor 
of the fourth ventricle, which caused paralysis of the right internal 
rectus without implication of the left abducens. As a rule, in these 
cases of conjugate deviation of the eyes from lesion of the sixth nucleus, 
the power of convergence is retained. 

(c) Affections of the fifth nerve are, as we have seen, very common 
on the side of lesion. The sensory division seems to suffer more than 
the motor, but not infrequently the two are affected together. The 
sensory and motor divisions were both affected in the cases reported by 
Jolly, Bristowe, de Havilland Hall, and in a case of my own ; the sensory 
alone in cases reported by Kolisch, Brasch, Starr, Holmberg, Miles ; 
and the motor alone in the case reported by Moeli and Marinesco, and 
in another case under my own care. The region of the skin supplied by 
the fifth usually escapes on the side of the hemiplegia, but it was affected 
in Bristowe’s case, in which there was complete hemiansesthesia, including 
the face. 

Tactile sensibility may be impaired in the region of the trigeminus 
on the side of lesion, and on the limbs of the opposite side ; and thus 
we get crossed hemianaesthesia, as in the cdSies reported by Jolly and 
Miles. TBe trigeminal anaesthesia affects either the whole of the region 
innervated by the fifth, or only that supplied by special divisions. 
Thus in the cases reported by Bristowe, Holmberg, and Brasch, the 
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affection of the fifth was limited to the upper area of distribution. 
Along with the face, the conjunctiva, nostril, and tongue are often 
anaesthetic. Gases have been reported of pons lesion in which tactile 
sensibility in the regiofl of the fifth was normal, but in which there have 
been complete analgesia and thermansesthesia (Starr, Holmberg). 

In some cases not«only is the eye on the side of lesion anaesthetic, but 
it may become the seat of neuro- paralytic ophthalmia, as in the cases 
reported by Bristowe, de Havill&nd Hall, Miles, and Starr. It is, however, 
•a question whether the trunk of the fifth was not affected in these cases, 
as the neuro-paralytic ophthalmia is more common in peripheral nerve 
lesions. When it does occur we may, according to my own and Turner’s 
experiments (13),'^ssume the existence of an irritative lesion, and not 
the cessation of a trophic influence. 

Taste may be impaired on the side of the trigeminal aneesthesia, 
as in the cases reported by Kolisch and Bristowe. But in de 
Havilland Hall’s case, though there was complete paralysis of the 
fifth, both motor and sensory, taste was normal. Instead of anaesthesia 
of the fifth there may be hyperaesthesia or neuralgic pains. Thus in 
de Havilland Hall’s case the earliest symptom was pain referred to the 
malar branch of the fifth, and the eye became so painful and inflamed as 
to require enucleation. 

AJffection of the motor division of the fifth is shown by paralysis and 
wasting of the muscles of mastication. In some cases, however, there 
may be irritative symptoms in the form of trismus. 

When the tongue is affected it is usually on the side of hemiplegia, 
though it frequently escapes. If the lesion extend down to the 
medulla, so as to implicate the roots or nucleus of the twelfth, the 
tongue is afiTected on the side of lesion. Madame Goukovski reconls 
a case of paralysis of the limbs and tongue on the opposite sides, 
due to softening irv the left olive and pyramid, which also affected the 
roots of the twelfth nerve; a condition of things readily understood 
from the anatomical relations of these structures. 

Bilateral symptoms occur frequently in lesions of the pons, either 
acute or chronic. Bilateral paralysis is especially common in hsemor- 
rhage, and it may affect either the arms or legs or both ; though bilateral 
paralysis of the legs is very rare. Bilateral paralysis is also common in 
cases of thrombotic occlusion of the basilar artery. In a case reported 
by Hoppe there was, at first, left hemiplegia, with double paralysis 
of the sixth and seventh cranial nerves, and twenty-four hours later also 
right hemiplegia. When the occlusion is confined to the branches of 
the basilar artery we may, as Gowers has pointed out, get successive 
and irregular paralysis of the limbs and cranial nerves in almost every 
variety of distribution. In cases of tumour growing to any size in the 
middle of the pons we mJiy have paralysis of all four limbs and of the 
tongue, with ^fficulty of articulation and deglutition, as well as double 
paralysis of the fifth, sixth, and seventh cranial nerves. At other times 
the symptoms are quite unsymmetrical. Thus the face may be para- 
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lysed on one aide, together with all four limbs, the affection beine 
greater on one side than the other ; or the limbs may be affected on one 
side and the face on )x)th. In the case of a tumour originating on 
the one side the spnptoms may at first be unflateral, but ultimately 
become bilateral with the extension of the disease to the other side. 
Thus in the case reported by Blocq and Guinon there was at first 
conjugate paralysis to the right, followed at a later date by bilateral 
conjugate paralysis. The tumour involved the right sixth nucleus and 
oreas^ on the left, and other similar cases have been reported. 

Affeetions of bearing. — Affections of bearing are not regarded as 
common in cases of lesions of the pons. Nothnagel refers to cases 
reported by Homberg, Kosenthal, and Huguenin, in alj* of which hearing 
was affected on the side of lesion. Of twelve cases of tumour and five 
of softening of the pons, together with ten others which have come under 
my own observation, I find that hearing was affected on one or both sides 
in five. In Kolisch’s case (tumour of the right tegmentum) hearing 
was affected chiefly on the side of lesion. In Bristowe’s case (tuber- 
culous mass chiefly in the left side of pons) hearing was affected especially 
^ in the right ear. In this case there was left hemiplegia. In Dilleris 
case, in which there was left hcmiparesis, hearing was defective on the 
left side. In Miles’ case (tumour in the left half of the pons) hearing 
was defective on the side of lesion ; and in a case under my own care, in 
which there was hemiplegia and paralysis of several of the cranial nerves 
on the right side, hearing was defective in both ears, beginning on the 
right side ; that is, three times exclusively, or mostly, on the side of lesion, 
and twice on the opposite side. 

In Jolly’s case (ttimom* on the left side of the pons, just under- 
neath the floor of the fourth ventricle) degeneration was found in the 
tracts now usually regarded as the central paths of the cochlear nerve ; 
namely, the corpus trapezoides, striae acusticae, and crossed lateral fillet 
This, according to theory, ought to have been associated with bilateral 
affection of hearing, which, however, does not appear to have been the 
case, — a fact difficult to explain, unless we assume that the tumour did 
not actually destroy the continuity of these tracts. 

Besides the actual impairment of hearing, such as occun*ed in the 
above-mentioned cases, subjective sensations of sound have also been 
observed in several instances. 

Affections of cutaneous sensation. — Affections of sensation are of 
frequent occurrence in connection with lesions of the pons. Ladame 
found hemianaesthesia along with hemiplegia in about one-third of the 
cases. The hemianassthesia may include the face and limbs on the 
same side, which is rare (Kolisch) ; or the face may be affected on the 
side of lesion, and the limbs on the other side, which is the common 
form, according as the lesion is above or below«^the point of junction of 
the ascending and descending roots of the fifth nerve (S^t&rr, 44). Or 
we may get the fifth affected on both sides, and the limbs only on one 
side, as in Bristowe’s case, in which there was anaesthesia of the face 
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on the side of lesion, and hemiansssthesia of the opposite side, including 
the face. The degree of disturbance of sensation varies from slight 
diminution up to complete abolition, and all forms of sensibility appear to 
be about equally affected. 

The position of the sensory tracts in the pons is a subject which" 
cannot be said as yet^to have been definitely determined. So few cases 
of limited lesions, accurately investigated, have been reported, that it is 
difficult to speak with any certainty on the point. 

* The lesions producing ansesthesia are, according to Nothnagel, usually 
situated laterally and near the floor of the fourth ventricle. In a later 
analysis of the recorded cases, Starr (44) by a process of exclusion arrived 
at ‘the opinion that the sensory tracts in the pons must lie between the 
deep transverse fibres and the gray matter of the fourth ventricle ; that 
is, in the lemniscus or formatio reticularis. 

Moeli and Marinesco, in an exhaustive paper (32), in which they 
describe one new case and examine all those previously recorded, conclude 
that in all cases in which the fillet and the ventral part of the formatio 
reticularis were affected there were disturbances of cutaneous sensibility ; 
and that when these parts were not affected cutaneous sensibility was 
intact. Whence they argue : “We can localise the paths of cutaneous 
sensibility either in the mesial fillet alone, or in it together with the 
neighbouring part of the formatio reticularis.*^ Buss, however, records 
a case of softening of the formatio reticularis reaching quite up to the 
fillet, in which tactile sensibility was unimpaired. This case would seem 
to exclude the formatio reticularis from any share in the conveyance of 
sensory impressions. And Blocq and Guinon record a case of tumour 
implicating the fillet in which there was no affection of sensation. Turner 
and I (13) have found that after destruction of the clavate and cuneate 
nuclei in monkeys, complete degeneration takes place in the mesial fillet 
without any affection of cutaneous sensibility, and, indeed, without any 
notable symptoms except a transient unsteadiness of gait. It is obvious, 
therefore, from facts like these, that there are serious objections to the 
vieAv that the mesial fillet is the path of tactile, or, indeed, of any of the 
forms of conscious sensil^lity. Our experiments point to the short fibre- 
systems of the tegmentum, or the formatio reticularis, as being the path of 
transmission of cutaneous sensation proper. Starr and others have 
attempted to trace the differentiation of the paths of the different forms 
of sensation,, but for the present we cannot regard this as having been at 
all satisfactorily made out. 

Ataxle disorders. — Ataxic disorders have been frequently observed in 
connection with lesions of the pons, and Nothnagel is of opinion that 
these may be attributed to pontine lesions as such, apart from implication 
of the cerebellum or its peduncles. 

Moeli and Marineseef state that in all cases in which ataxy has 
been a noteworthy symptom, the middle and ventral pdrts of the 
tegmentum have been affected. In almost all these cases there were 
disturbances of cutaneous sensibility \ but Buss and Leyden have each 


358 


SYSTEM OF MEDICINE 


recorded a case in which ataxy was well marked, but tactile sensibility 
apparently unimpaired. Gk)ldscheider insists on the relation of atMy 
to disturbance of the muscular sense, and records a case of ataxy with 
loss of so-called muscular sensibility due to lesion of the interolivary 
tracts between the roots of the twelfth nerve and the raph6. Eeinhold 
has also recorded a case of focal lesion in tfee right side of the 
medulla associated with ataxy of the right arm, which he attributes to 
implication of the fibres of the fillet arising from the right post-columnar 
nuclei. Jolly, however, has recorded a case of lesion of these very parts- 
in which there was no ataxy. 

It is obvious from the above facts that the pathology of the ataxic 
disorders occasionally met with in connection with lesions of the pond is 
in need of further investigation. 

The gait has been frequently described as of an uncertain or 
reeling character, similar to that which is seen in connection with cere- 
bellar disease. Many cases of this kind might be referred to. In 
Penzoldt’s case there was, besides the reeling gait, a tendency to 
retropulsion ; and in Ewald’s case there were also pendulum - like 
oscillations of the limbs. In a case reported by Williams (gliomatous 
affection of the whole pons) the patient would tumble about, fall forwards, 
or spin round like a top. These disturbances of station and locomotion 
may be partly due to vertigo, with which they are often associated ; or 
both symptoms may be due to the same cause, namely, implication of 
the cerebellum or its peduncles. As nearly all the well-marked cases of 
this affection have been of the nature of tumour, an indirect influence on 
the cerebellum must always be assumed as probable. Choreic movements, 
or jerky tremors similar to those seen in disseminated sclerosis, have also 
been noted in connection with lesions of the pons, and are probably also 
indirect effects, not characteristic of pontine lesions as such. 

Affections of articulation and deglutition. — Affections of articulation 
and deglutition, particularly the former, are common in connection with 
lesions of the pons ; they are usually very pronounced in occlusion of the 
whole basilar artery, as in a case reported by Hoppe. 

Impairment of articulation in pons lesion without doubt, due to 
affection of the central fibres of the hypoglossal ; but dysphagia, when it 
occurs, is probably due to indirect implication of the medulla oblongata ; 
or is a secondary result of the impairment of the movements of articulation 
which form the first part of the act of deglutition. 

Anarthria occurs more particularly when the pontine lesion is bilateral. 
Unilateral lesions of the pons may exist without any impairment of 
articulation. From an analysis of 27 recorded cases Markowski finds 
that of 18 of unilateral lesion there were 10 in which there was no 
dysarthria ; of these, 7 were lesion of the right half of the pons, and 3 of 
the left. In the remaining 8 — or, on more critic&l analysis, 6 — ^impairment 
of articulation was observed. In 9 cases of bilateral legion there was 
only 1 in which anarthria did not occur. The conclusion, therefore, from 
these facts is that bilateral lesion of the pons almost always, and 
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unilateral in Icfes than one-half of the cases, cause impairment of articula- 
tion. The results are the same whether the lesion is in the right or in 
the left side ; so that the view of Wernicke, that the articulatory 
tracts run specially in the left half of the pons, is not substantiated. The 
paths of articulation appear, from Markowski's observations, to run 
specially in the medio-dorsal portion of the pyramid. In his own case,^ 
in which there was well-marked dysarthria and dysphagia, there was 
total destruction of the left pyramid, and only a small focus in the medio- 
dorsal part of the right pyramid. He quotes a similar case, reported by 
Baymond, in which there were two small foci in the middle line of 
the pons which could only have injured the medio*dorsal part of the 
pyramidal tracts. « 

Hyperpyrexisf. — Many other symptoms occur in connection with 
pontine lesions, but are not peculiar to them. There is one, however, 
which deserves special mention, namely, hyperpyrexia. This occurs more 
particularly in connection with sudden lesions, such as hajmorrhage. The 
temperature not infrequently rises above the normal within an hour of the 
onset of haemorrhage, and speedily rises to 104*" or lOG"*, or even higher, 
before death. In a case reported by Barr the temperature rose to 109'\ 
A similar rise may occur in sudden obstruction of the basilar artery, pre- 
ceded by an initial fall, such as not infrequently occurs at the onset of 
cerebral haemorrhage. Bastian reports a case of this kind in which 
there was an initial fall to 95"" F. in the rectum. In chronic lesions of 
the pons, such as tumours, softening, etc., there may be no material 
alteration of the temperature. In some cases it is actually subnormal. 

The pupils. — The state of the pupils has been already specially 
referred to in connection with the symptoms o^ hasmorrhage into the 
pons. In pontine haemorrhage the pupils are usually minutely contracted, 
as in opium poisoning. This, however, is not universal, and the state 
may vary according to the period at which they arc observed. Thus in 
a case reported by Edridge Green the pupils were at first minutely 
contracted, but they became dilated before death ; and they were 
normal in a case recorded by Rorie. Glycosuria and albuminuria have 
sometimes been observed in connection with lesions of the pons, more fre- 
quently, perhaps, in case® of haemorrhage. It is doubtful whether any causal 
relationship has been satisfactorily established between these symptoms 
and lesions of the pons as such. Lesions of the pons frequently occur in 
connection with chronic renal disease and arterial sclerosis ; so that the 
albuminuria, in some instances at least, has been pre-existent; and 
glycosuria may sometimes be found in other lesions of the nerve centres. 

Summary. — Lesions of the pons Varolii are very varied in their 
symptomatology. The most characteristic indications are a combination 
of paralysis of some of the cranial nerves, especially the fifth, sixth, and 
seventh, on the side of lesion, and of the limbs on the other. 
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Lesions of the cerebellum. — The cerebellum is liable to the same 
diseases as aRect the other encephalic centres. 

Hasmorrhage. — Haemorrhage occurs much less often in the cerebellum 
than in the cerebrum, a fact which is in accordance Vith the relatively 
greater frequency of miliary aneurysms in the cerebrum. In 100 cases 
of cerebellar disease quoted by Krauss there was only one of haemor- 
rhage. In man}*^ cases the extravasation is large and occupies the 
greater portion of one hemisphere, as well as parU of the middle lobe. 

According to Duret, the great effusions come from the chief stem of 
the branch of the superior cerebellar artery to the dentate nucleus. 
Small circumscribed foci of hsemorrhage are comparatively rare. They 
are for the most part central, and usually implicate the nucleus dentatus. 
HsBmoirhages restricted to the vermis appear to be exceptional (Noth- 
nagel). Hsemorrhage into the inner and hinder portion of the hemi- 
sphere may occur from rupture of a branch of the posterior cerebral 
artery (Gowers). Haemorrhagic extravasation may burst into the 
fourth ventricle and may fill all the ventricles, lyp in a case reported by 
Barling. The superior and inferior cerebellar peduncles are rarely 
the seat of ^hsemorrhage ; but extravasation may occur ifi the middle 
peduncle, generally from a haemorrhage primarily originating in the side 
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of the pons ;* and conversely a haBmorrhage into the cerebellum may 
extend into the side of the pons. In 10 cases of cerebellar heemorrhage, 
to which I have been able to refer, 5 were in one hemisphere, 3 were in 
the middle lobe, and %ilso in one or both hemispheres. In Mills’ case 
the cerebellum, pons, and crura were quite ploughed up ; and in Campbell’^ 
(23) case 3 there w§s perivascular haBmorrhage in both corpora dentata 
and in the adjoining white matter. In three cases extravasation had 
occurred into the fourth ventricle. 

Symptoms of cerebellar hceiimrUiuje. — There may be premonitory 
s 3 rmptoms, such as headache and giddiness, for two days before the 
onset, as in Mills’ case ; and Katcliffe has noted, as of probably some 
significance, an involuntary movement of the head to one side. When 
the haBmorrhage occurs there is usually coma, as in intracranial effusions 
generally. Often it is sudden ; this is so in half the reported cases, but 
the coma may be delayed, or, according to the observ^ations of Eatcliffe, 
may cease and reappear several times. Pain in the head, especially 
occipital, is not infrequently a marked and early symptom. Vomiting 
is frequent and often very persistent ; the symptom is so marked, that, 
according to Nothnagol, cerebellar haemorrhage may be expected if at 
the beginning there is repeated vomiting without any obvious motor 
paralysis. But haemorrhages of considerable extent have taken place 
without any symptoms during life (Oliver). Hemiplegia may or may 
not occur. Its absence is generally regarded as more typicid than its 
presence. In the ten cases to which I have referred there was no 
paralysis in three ; crossed hemiplegia in one (Farquharson) ; direct 
hemiplegia in Thacker’s case ; weakness of the arm on the side of 
lesion, and paresis of the face on the opposite in Friedeberg’s case ; 
and left hemiplegia in Mills’ case, in which the cerebellum, pons, and 
crura were all torn up and disorganised. The state of the pupils is 
somewhat variable^ Generally they are contracted and fixed, and in 
Barling’s case they were contracted at first, but became dilated before 
death. Not infrequently, in connection with haemorrhage into the middle 
lobe, priapism has been observed, due without doubt, as Segalas has 
pointed out, to irritation of the subjacent pons medulla, and not to any 
direct connection between the middle lobe and the generative organs, as 
supposed by Serres. 

Haemorrhage into the cerebellum is often very rapidly fatal, with 
severe respiratory symptoms ; especially if effusion take place into the 
fourth ventricle. If recovery ensues the pressure s 3 anptoms pass away, 
and there remain only, with greater or less persistence, the symptoms 
specially characteristic of cerebellar lesion. 

SofteninfiT* — Necrotic softening of the cerebellum from vascular 
occlusion, embolic or thrombotic, is rare. Even if a cerebellar vessel 
does become occluded Ijhe softening is comparatively limited, owing to 
the rich anastomosis between the cerebellar vessels. Softening is most 
common in t£e regions supplied by the posterior cerebellar artery, often 
secondary to occlusion of the vertebral, but sometimes originating in the 
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posterior cerebellar, and extending downwards into the vertebral artery, 
as in a case reported by Menzies. 

Abscess. — Abscess frequently occurs in the cerebellum, and, for the 
most part, in connection with disease of the middle ear. Winter and 
^eanesly collected 23 cases of cerebellar abscess, and found purulent 
otitis media in all. In 19, which I have myself analysed, there was 
middle ear disease in 16. In all these the abscess was situated in the 
hemispheres. In Winter and Dean^sly^s collection the abscess was 
situated in the anterior part of the lateral lobe in 2 1 ; in the inferior ► 
surface of the middle lobe in 1 ; and in the flocculus in 1. In a case 
reported by Friedeberg there was an abscess in each hemisphere. 

The time that elapses between the onset of the otitds media and the 
development of cerebellar abscess is very variable — betVeen three weeks 
and several years. Cerebellar abscess may also result from traumatic 
lesion and septic infection, as in a case reported by Krauss. 

Tumours. — Tumour occurs very frequently in the cerebellum. 
Ladame in 1865 had collected 77 cases; Bernhardt between 1865 
and 1881 had collected 90 cases ; and Wetzel between 1881 and 
1889 collected 59 cases. I have collected, mostly since 1890, records 
of 63 cases, of which 8 are original and unpublished. Besides the 
53 cases of tumour proper, 11 cases of cyst might be included. Simple 
cysts are not common. Most of the so-called cerebellar cysts are merely 
cystic degeneration of tumours ; and Williamson rightly points out 
that a cerebellar cyst can only be classed as simple or serous when 
minute examination shows no trace of hydatid disease, cysticercus, 
hsamorrhage, or tumour. He has himself recorded two cases of appar- 
ently simple serous cyst ; but histological examination showed gliomatous 
or glio-sarcomatous tissue in the walls of both, so that they were merely 
tumours, the proper tissue of which had almost completely disappeared. 

Atrophy. — Atrophy of the cerebellum is not uncommon, and varies 
greatly in degree. The whole organ may be entirely atrophied, as in the 
much-quoted case of Alexandrine Labrosse, and a similar case, under the 
care of Dr. Shuttleworth, described by myself (36) ; or only one, or both 
hemispheres may be affected, the middle lobe being normal or relatively 
so. Atrophy of one hemisphere is usually consecutive to long-standing 
disease of the opposite cerebral hemisphere. Atrophy of the cerebellum 
may be due to arrest of development in intra-uterine life, of which the 
cause is unknown ; or it may be secondary to cerebral inflammation, 
generally meningitic (Hammarberg), in which case, in addition to 
atrophy, there is also sclerosis of a much more pronounced character than 
is seen in primary atrophy. Hypertrophy of the cerebellum has been 
described occurring generally in cases of imbecility. Doursott has 
recorded eight such cases, in which the weight of the cerebellum and 
pons varied from 200 to 256 grammes. 

Symptomatology i.of cerebellar disease , — ^Diseases of the cerebellum vary 
in their symptomatology with the time at which they &re observed, 
the rate of their development, the position in which they are situated. 
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and according as they affect the cerebellum alone or implicate directly or 
indirectly neighbouring centres, tracts, or nerves. 

The most characteristic symptoms are an instability of station and 
locomotion, similar to l^hat of alcoholic intoxication in different degree. 

These symptoms are always seen in mammals immediately after ths 
infliction of lesions on the cerebellum, as originally described by Flourens, 
but they tend to diminish with time. I may here quote the description 
which I have elsewhere {Bra\ 1894) given of the effects of cerebellar 
' lesions, as observed by Turner and myself : — 

“ When the cerebellum has been totally removed from monkeys — an 
operation which we have found to be a most formidable one, and more 
frequently fatal t^an successful — the animals exhibit the most tumultuous 
disorders of equilibrium, so that station and locomotion are, for the time, 
altogether impossible. Gradually, however, these tumultuous disorders 
subside to such an extent that the animal is able to sit up, with the help 
of some support to which it clings, and ultimately regains such a degree 
of stability that it may dispense with extraneous aid, but is so tottery 
that it falls over on the slightest disturbance or excitement. Its gait is 
of a peculiar sprawling character; at first, barely raising its abdominal 
surface from the ground, and planting its limbs wide apart so as to 
increase the basis of support ; these being in progression raised and set 
down in a brusque and characteristically ungraduated fashion, which 
character the movements of the limbs retain for an indefinite period. 
Notwithstanding this extraordinary unsteadiness and instability of 
equilibrium, the animals are, however, able to grasp tenaciously with 
both hands and feet, so much so that it is sometimes more easy to drag 
the chair to which they may cling than loosen their grip ; and they arc 
able to climb a rope with agility hand-over-hand, in no way differing in 
this respect from perfectly normal animals. But the most noteworthy 
and persistent feature is the remarkable astasia or unsteadiness of the 
head, trunk, and limbs, which are either agitated by constant fine tremors 
apart from obvious muscular exertion, or exhibit oscillations of the 
typical disseminated sclerosis type on volitional exertion ; so that, for 
instance, an attempt ip lay hold of a piece of fruit excites such wild 
oscillations of the hand and arm that the object aimed at is cither knocked 
away, or if seized, after many unsuccessful efforts, is with the utmost 
difficulty brought up and held to the mouth. This instability is a per- 
sistent feature, and though lessening to some extent, never entirely dis- 
appears, and was clearly evident in one of Luciani’s monkeys a whole 
year after the operation. 

“ If only the lateral lobe, or one-half of the cerebellum, is removed, 
the persistent symptoms, after the cessation of the primary disorders, 
namely, the sprawling, ungraduated action of the limbs, and the tremors 
of instability on volitiohal effort, are confined to the same side as the 
lesion. « 

“ If, on the other hand, the middle lobe is destroyed, or extensively 
injured, as by antero-posterior division, the symptoms are essentially of 
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the same character as those which follow destruction of the whole organ, 
but they do not affect one side more than the other, and, according to 
our observations, are more pronounced in the head and trunk than in 
the limbs. They also appear to be less persisten^J and, in the course of 
^ few months, pass off to such an extent that, except on careful examina- 
tion, it would be difficult to distinguish an animal so operated upon 
among its normal companions.” 

Let us now proceed to inquire how farSihese experimental results are 
in harmony with the facts of clinical observation. 

The characteristic symptoms of cerebellar disease in man are a 
reeling, staggering, or drunken gait— the so-called titubation or cerebellar 
ataxy. The equilibrium is unsteady, and there is a continual tendency 
to stumble or fall over the most trifling obstacles, particularly on hurried 
movements or change of position. The patient, however, who is unable 
to stand or walk without assistance, is usually capable in the recumbent 
position of making the finest volitional movements with force and pre- 
cision. There is no true incoordination, as all the muscles concerned in 
any particular act co-operate together in perfect harmony. They have 
none of the brusque, irregular, and sprawling character of locomotor ataxy. 
But, though these symptoms are pathognomonic of cerebellar disease, 
clinical records undoubtedly show that in a large number of cases of 
organic disease, or degeneration, of the cerebellum, they have not been 
observed. 

In 64 cases of tumour and cyst of the cerebellum which I have 
examined, there was a more or less uncertain staggering or drunken 
gait in 46 (that is, 72 per cent); in 11 of these (17 per cent) the 
gait was so unsteady ‘chat the patient could not walk alone ; in 1 3 
(20 per cent) there was no affection of the gait. 

Next as to the position of the tumour in these cases. In 28 of the 
46 positive cases the middle lobe was directly effected ; and not 
implicated, directly at least, in 17 ; though in 3 of them the middle 
lobe was stated to have been pressed upon. In a case, reported by 
Buzzard, in which the middle lobe of the cerebellum was far out of 
the reach of the growth, the gait was unsteady and staggering, and 
ultimately the patient became unable to stand. So in a case, reported by 
Friedeberg, of solitary tubercle in the outer and under side of the 
right hemisphere, and in a case' under my own care, in which the tumour 
was situated in the region of the left flocculus and middle peduncle, the 
gait was very ataxic. Of the 13 negative cases, there was in several 
extensive destruction of one hemisphere (see cases by Booths case 1, 
and Ogilvie). In only one of these was the middle lobe stated to 
have been directly implicated by the new growth, namely, a case by 
Leimbach. In this case the anterior part of the superior vermis and 
culmen mohticuli were quite destroyed by a tubefcle. 

Of 16 cases of abscess which I have examined no mentiop is made of 
the gait in 10. It was normal in 1, namely, Handfield Jones’s case; 
and it was of the usual reeling and staggering character in 5. In all these 


THE regional diagnosis OF dkREBRAL DISEASE 365 

the abscess 'wm situated in the lateral lobe. a case of softeiiiug 
reported by Campbell (23), in which the uvula, pyramid, tonsil, velum 
medullare anterius, and the inferior surface of the whole of the left 
lateral lobe were destroyed to the depth of a quarter of an inch, there 
was no cerebellar ataxy. 

In the reported c^ses of haemorrhage the gait as a rule is not men- 
tioned ; but in Dana’s second case the patient was sent to a police cell 
as intoxicated, there is no '•doubt, therefore, that he exhibited the 
- characteristic symptoms. 

Of cases of atrophy of the cerebellum, Nothnagel hjis referred to 13 
in his well-known work. In 8 mention is made of uncertainty in 
the movements of the limbs, always^ of the legs, and sometimes of the 
arms ; in all these the vermis was ^ectcd. In 5 there was no disturb- 
ance of co-ordination, but only 2 of these were available for deductions. 
In one of them, namely, Otto’s case, the vermis was loss affected by 
atrophy than the hemispheres ; and in Lallcment’s case only the left 
lateral lobe was atrophic, while the right was unusually well developed, 
and the vermis appeared normal. 

I have analysed 16 cases of cerebellar atrophy which have been 
reported since 1879, but some of them, owing to imperfect records, are 
not available for accurate deductions. And as the symptoms that have 
been observed in cases of atrophy are of especial value as indicating the 
results of cerebellar deficiency as such, apart from indirect influences, the 
principal facts of these cases arc here appended in A tabular foim : 
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Cerebellar Atrophy. — Cases collected from 1879 to 1895. 




TiSyr ^^SGtONAL DIAGNOS. 


•ili* 


S '! 1 1 




4 s o 
^■ a_S rt 


i4 » B : T'S 


^3 S '*’•3 


- 9^i 

tf PhS . 

Q> • O rl 

2-s J’S.S 
0.a1a 5*5 


p ® E 2 

^ 1 ^ 1 * JS 


‘oL S'® 2 u »® 

i:i ii-^: 

e gj O <•-1 fl c 
n ^ O eO o 


'Slid 

^ s -| S 

S “'ll 

eS ‘.§ I & 


2 'd oq ^ 

2 3 ' 2 'S 


£3 . 

- gfi? 

OO -gj -J-! 
2. 


e s 

S M *-1 




rri • 00 

•5! 2 N 

^ ofl ^ 


..i^i '2 

I ' lSM-l 

- feljs S 


olll'i 


g 5 S ? 


=i'iO 

iCll d 


I 


1.8 i ” i 


5 ® 

CO m * 

S 


S “'8 

a *^ . 

I |- 


d * fe.g 

* * 1 ;^ 
. S CQ 


ills 

W goq 



367 




Cerebellar Atrophy. — Cases collected from 1879 to 1895 (continued). 
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An analysis of the facts of the different forms of cerebellar disease 
shows that the characteristic symptoms have been observed only in a 
certain proportion of the recorded cases. For the most part the negative 
cases have been those of slow growth or long standing, and where 
the disease was confined to one hemisphere. The characteristic dis- 
turbances are manifested most frequently when* the middle lobe is 
affected. On this fact Nothnagel h^ founded the conclusion that the 
middle lobe alone exercises those funcAons which we ascribe to the 
cerebellum; and that on lesion of this lobe, directly or indirectly, the 
symptoms of cerebellar disease exclusively depend. This view receives 
no support from the phenomena of experimental lesions, as has been 
shown by Luciani, Turner and myself. Indeed, as h^ been mentioned 
above, the effects of destruction of the middle lobe are not more pro- 
nounced and are not more enduring than those which follow extirpation 
of the lateral lobe. A lesion of the middle lobe is more calculate to 
affect the organ as a whole than one situated in the lateral lobe ; and the 
standard by which it is sought to determine that the middle lobe is 
really implicated in all cases in which the characteristic symptoms are 
manifested is a purely arbitrary one. The apparent discrepancy which 
exists between the many negative cases of cerebellar lesion in man and 
the uniformly positive results of experimental lesions in the lower 
animals is largely, if not entirely, explicable by the principle of compen- 
sation effected both by the other parts of the cerebellum and by the 
higher centres. This principle, which I enunciated many years ago, has 
been experimentally verified by the researches of Luciani. The disturb- 
ances of equilibrium are always most marked immediately after the 
infliction of the injury on the cerebellum. This may be accounted for 
by the suddenness of the derangement of the self-adjusting mechanism 
on which the maintenance of the equilibrium mainly depends. As, 
however, the loss of this mechanism may be to some« extent compensated 
by conscious effort, the animal acquires in process of time the power 
ofy voluntary adaptation by means of its cerebral centres, and is thus 
enabled to maintain its equilibrium ; though with a less degree of security 
than before. The more extensive the lesion, thf greater the disturbance 
and the greater the difficulty of effecting by conscious effort all the 
muscular adjustments which are necessary to maintain the balance. 
Hence, even when the utmost degree of compensation has been achieved, 
a greater or less degree of instability and unsteadiness of movement 
and an incapacity for prolonged exertion are manifested. When the 
cerebellum is extensively diseased, or largely atrophied, all the motor 
adjustments concerned in equilibration, formerly easy and autbmat^of; are 
now performed by the voluntary centres under a laborious sense of 
strained^ attention and conscious effort. No compensation takes place if, 
as Luciani has shown, the motor centres of the^hemispheres are destroyed 
along witlf the cerebellum itself. Hence, congenital def^t, or a slowly 
progressive lesion, affords the most favourable conditions for the supple- 
mentation of the higher centres of the automatic mechanism, which is 
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origin^y deficient or gradually undergoing degeneration ; and, as a rule 
it has been found that congenital defect or extensive lesion of the cere- 
bellum in early life has been associated with a tardy acquisition of station 
and locomotion j indeed it is questionable whether perfect compensation 
is attainable. 

Rotatory movements. — It frequently happens that^ after experimental' 
lesion involving the lateral lobe and, more particularly, one of the cerebellar 
peduncles, forced or rotatory movements occur which tend to carry the 
• animal round its vertebral axis. The direction of these movements has 
been variously described, and probably they are not altogether uniform, 
but vary as the lesion has more of an irritative or a destructive character. 
In my own and Turner’s experiments, which correspond with those of 
Magendie and Hitzig, the almost invariable direction, while the animal 
was sprawling on the abdominal surface, was a tendency to roll, or an actual 
and apparently irresistible rolling towards the side of lesion. Thus, if 
the left lateral lobe were destroyed, or the middle peduncle divided, 
the animal, laid on its ventral surface, would roll to the left. This 
rolling tendency may be described as the effect of a rotation round the 
vertebral axis from left to right ; that is, from the injured to the sound 
side. Russell (94), however, represents the rotation as occurring in the 
inverse sense. 

Rotatory movements have not often been observed in man. They 
seem to occur more particularly when the lesion involves the cerebellar 
peduncles. Not infrequently, however, there are forced movements 
(Zwangsbewegungen), which are of a similar character to the rotatory or 
rolling movements seen in the lower animals, and cause the patient to 
assume positions from which he cannot be easily displaced, or to which, 
if left alone, he tends to return. The direction of these movements 
is, however, not uniform. Jalland reports a case of tumour of the 
right side of the ^cerebellum compressing the medulla, in which the 
patient always lay more on the right side than on the left. Two days 
before death the patient turned on the left side, and if laid on the right 
side would turn over on the left. Wulff (105) has recorded a case of 
tumour affecting principally the left side, in which the patient ultimately 
lay continuously on tlfe right side ; and Friedeberg (case 9) reports 
a case of abscess of the left hemisphere in which the forced movements 
were bending of the body forwards and of the head backwards. 

Tremors. — Mention has already been made of a remarkable astasia 
or unsteadiness of the head, trunk, and limbs in monkeys after the 
primary tumultuous disorders of equilibrium have passed away. If only 
one lateral lobe has been destroyed, this astasia occurs specially in the 
limbs on the side of lesion. There is either a constant fine tremor 
apart from obvious muscular exertion, or oscillatidh of the disseminated 
sclerosis type on volitional movement. Those tremors we havcP found to 
be most marked in the upper limb, and they tend to subside, in course of 
time. * 

The number of cases in which tremors have been recorded in man is 
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relatively small, compared with those in which the other characteristic 
symptoms have been observed. In 100 cases of cerebellar disease, 
i^erred to by Krauss, tremors were only noted in two or three. In 
Wetzel's collection tremors of the hands were observed twice, and 
of the limbs once. Among those analysed by myself, intention-tremors 
of the hands or arms were observed in three cases. In one of these, 
reported by Suckling, there was intention-tremor of the right arm ; 
in this case the whole of the left hemispVere, with part of the vermis, 
was affected by tumour. In Ackermann's case there was character-, 
istic tremor of the arms and legs ; in this case the whole of the middle 
lobe, as well as each hemisphere, was affected. In ten cases of tumour 
that have come under my own observation tremors were noted in six. 
In one case (tumour of the right cerebellar hemispheife) there were fine 
tremors of the head, neck, shoulders, and arms, especially the left. In 
a second case (tumour of the left lobe pressing on the middle lobe) 
there were slight volitional tremors in both hands. In a third case 
(tumour invading the left hemisphere and superior crus cerebelli) there 
were tremors of the left arm when extended. In a fourth (tuberculous 
mass in each cerebellar lobe) there were tremors, especially of the right 
hand ; and in a fifth case (tumour pressing on the left cerebellar hemi- 
sphere from above) tremors were observed in the right hand and foot. 
In a sixth case (tumour affecting the left side of the cerebellum and pons) 
there were tremors of both hands, but especially of the right. 

Tremors or tremulous movements have been observed in a consider- 
able number of the cases of atrophy of the cerebellum, even when the 
pathognomonic instability of equilibrium has not been specially noted ; 
particularly those of Kirchhoff (case 2), Shuttleworth, Dercum, and Bond 
(table, pp. 366-369). 

The results of experiments upon monkeys would lead one to expect 
that in cases of cerebellar disease in man the intention-tremors would 
have been more frequently observed than actually appears to be the case ; 
also that the tremors would have been more especially observable on the 
side corresponding to the lesion. But in this respect the recorded facts 
are so discrepant that little reliance can be placed upon them as a means 
of precise diagnosis of the seat of lesion. Tlfis illustrates the great 
difl&culty of arriving by clinical investigation alone at the real cause of 
the functional disturbances met with in cerebellar disease. There can be 
little doubt that the cerebellar innervation of the limbs is direct and 
not crossed ; but it is difficult to find an exact formula to express the 
nature of this innervation, or to give an anatomical or physiological 
explanation of the manner in which the cerebellum exercises its influence 
on the muscles. Luciani (64) is of opinion that the cerebellum normally 
exerts on the apparatus of movement a sthenic^ tonic and static influence, 
so that destructive lesion or defect of the orgap exhibits itself in a con- 
dition of a8(henia, aionia and astasia^ which he regards as the essential 
condition of cerebellar ataxy. Turner and I, after experifiiental lesions 
of the cerebellum of monkeys (39), have failed to discover any satisfactory 
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evidence of asthenia, or atony of the muscles. On the contrary, even in 
animals which were absolutely unable to maintain their equilibrium, we 
have observ^ such indications of muscular vigour in the limbs, that the 
term asthenia seems to us a misnomer. Furthermore, clinical observation 
has abundantly shown that in cases of atrophy or other disease of the* 
cerebellum, such as *to render station and locomotion altogether im- 
possible, patients in the recjimbent position may pei'form all move- 
ments of the limbs with energy and precision. Luciani’s term astasia, 
however, very aptly describes the primary instability both of station and 
locomotion, as well as the subsequent and more persistent tremor and 
unsteadiness, not .only of the body as a whole but of the limbs also, which 
are so uniforml}^* observed after experimental lesions in monkeys and 
dogs. The hypothesis which appears to me best to explain this astasia, or 
unsteadiness, is that propounded by Dr. Hughlings Jackson, according to 
which “all the muscles of the body are innervated both by the cerebrum 
and cerebellum, but in an inverse order. The cerebellum regulates the 
muscular contractions necessary for our attitudes in space, while the 
cerebrum regulates the contractions necessary to effect all changes of 
attitude which are made in response to successive impressions occurring 
in time. . . . Speaking broadly, then, the cerebellum regulates continuous 
or tonic muscular contractions. It will be seen, therefore, that every 
combined muscular adjustment necessitates the co-operation of both these 
organs ; no change of attitude can be effected by the cerebrum, except in 
so far as a certain attitude was previously maintained by the cerebellum, 
and no steady movements can be produced by the alternate contractions 
of some groups of muscles, except in so far as otjier groups of muscles 
are maintained in a state of continuous contraction. Hence it may bo 
inferred that all movements of the body are co-ordinated both in the 
cerebellum and cerebrum ” (90(i). The cessation of the tonic or continuous 
innervation of the tJerebellum should, according to this hypothesis, exhibit 
itself in an unsteady and ungraduated character of all the motor adjust- 
ments, whether of the body as a whole or of its individual parts ; and 
should theoretically induce a state of affairs which actually agrees well 
with the effects of cerebellar lesions in animals. 

Palsies. — It is unquestionably the rule, both in experimental lesions 
and in the phenomena of cerebellar disease (as such) in man, to find an 
entire absence of paralysis or paresis properly so-called. Luciani care- 
fully distinguishes between what he terms asthenia and paralysis, though 
Russell (93) seems to ignore the distinction. Yet there are many 
cases of cerebellar disease on record in which a paralytic or paretic 
condition of the limbs has been observed, sometimes on the side of lesion, 
at other times on the opposite side ; in most cases of cerebellar atrophy, 
however, apart from general weakness, unsteadiness, or tremors, there is 
no true pa^ysis or paresis. In cats, in which this condition seems to 
be not uncommon, the symptoms have been variously described. In 
one case, reported by Bumpf, there were no paralytic symptoms; in 
another, recorded by Krohn, there was at first paralysis of the hind 
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whioh, however, resolved itself into mere clumsiness of the limbs ; 
and in a third, described by Carruthers, in which the right hemisphere 
was much smaller than the left^ there was paresis pn the right side and 
slight weakness of the left leg. 

Among cases of softening, one has been reported by Atkins of 
complete right hemiplegia and bemiansesthesia, iif which the left lobe 
was broken down ; but in this case the posterior end of the left optic 
thalamus did not appear healthy. In a case, reported by Menzies, of 
thrombosis of the left posterior inferior cerebellar artery there was weak-' 
n'ess of the. limbs and the face on the left side; and in another by 
Campbell (23), of softening of the left side, there w^s temporary com- 
plete hemiplegia, followed by permanent paresis of the left leg. The 
same author (24) also records a case of softening of the vermis and 
both hemispheres, especially the left, in which there was relative weak- 
ness in the left arm and leg. 

In 16 cases of abscess paralysis is said to have existed in 6, and 
is not mentioned in 10. The limbs were affected on the same side as 
the lesion in 3 cases ; namely, the arm, in a case reported by Macewen ; 
the arm and leg in one (case 3) by Kraiiss; the arm paralysed, and 
leg and face weak, in one by Drummond. 

Of 9 cases of haemorrhage, paralysis was observed in 5. It was 
on the side opposite the lesion in Farquharson’s case ; on the same side 
in a case reported by Thacker. There waa gradually increasing weak- 
ness of the arm on the side of lesion in a case reported by Friedeberg ; 
and in one by Dana the limbs on the side of lesion offered less resistance 
to movement than thoge on the opposite. 

Of 64 cases of tumour or cyst there was no paralysis in 21. There 
was weakness of the limbs on the side opposite the lesion in 2 cases 
reported by Wetzel and Suckling respectively. There was weakness of 
the opposite limbs, and also of the trunk muscles, 'in a case, reported 
by Jackson and Eussell, of a cyst occupying chiefly the inferior vermis 
and involving the lateral lobes, especially the left. In this case the 
medulla was flattened and the lateral ventricles distended, causing also 
compression of the cerebral convolutions. The opposite arm was said to 
be weak in a case recorded by M^Burney and Starr. In this case 
the tumour occupied the left hemisphere, and caused obvious pressure on 
the left half of the pons. In a case reported by van Hell of tumour 
of the antero-superior portion of the left hemisphere and vermis, there 
was paresis of the face and arm on the opposite side. There was weak- 
ness of the limbs on the same side in cases reported by Luderitz 
and by Krauss (case 2) ; and in five others the arm alone was said to 
have been weak on the side of lesion. Weakness of both legs has been 
observedt^in cases of tumour of one side, as in a case reported by 
Buzzard, and in another under my own car^; and other cases have 
been recorded in which there was weakness of the limbs on the side 
of lesion and of the leg on the opposite (yidt cases by Booth, Friede- 
berg (case 3), and Dreschfeld). In Dreschfeld’s case there ^was a 
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tumour of tie left cerebellar hemisphere vrith left hemiparesis and 
w^kness of both legs. In a case, under my own care, of tumour of the 
middle lobe there was gr^ually increasing weakness of the left arm and 
leg. In Wetzel s colkction of nine cases of tumour of one hemi- 
sphere, paresis was observed four times on the side of lesion, four times 
on the opposite, and ^ once on both sides. Double-sided weakness, espe-* 
cially of the lower limbs, occurs, according to him, in tumours of the 
vermis, and when there is distension of the lateral ventricles. 

It appears, therefore, from a consideration of the above data, that when 
paralysis or paresis occurs in connection with cerebellar disease there is no 
rule as to its occurrence on the one side or the other. It is obviously an 
indirect effect, sometimes due to direct pressure on the motor tracts above 
the decussation, 8r to counter-pressure of the same against the edge of 
the tentorium and petrous portion of the temporal bone ; while at other 
times it is difficult to give a satisfactory explanation from the recorded 
data alone. The simple fact that the characteristic phenomena of cere- 
bellar disease may occur in the entire absence of paralytic or paretic 
symptoms is sufficient to prove that these symptoms, when they do occur, 
must be attributed to some other cause than to the cerebellar affection, as 
such. 

Convulsions . — Allied to the symptoms which we have been just 
considering, but of an inverse order, are those of rigidity or spasm in 
connection with cerebellar lesions. That irritation of the cerebellum may 
cause muscular spasms of the limbs on the same side of the body I 
have myself shown by the direct application of the faradic current to 
the cerebellar cortex. Forced movements of a peculiar character, which 
are regarded by Luciani as being due to irritatign, are seen in animals 
after removal of one cerebellar hemisphere ; but more especially, as Turner 
and I have found, after division of the peduncles, especially the inferior. 
In the latter case there is in monkeys pleurotonus to the side of 
lesions, with adduction and flexion of the limbs on this side, and abduction 
and extension of the limbs on the opposite. In dogs, according to 
Luciani, instead of flexion of the fore limbs there is extension. The 
spasm, however, is not of a rigid character, and can easily be overcome. 
Though this forced {k>sition is regarded by Luciani as due to direct 
irritation, yet, inasmuch as it occurs immediately after the lesion and 
before inflammatory irritation can have been set up, it is probably only 
a dynamic effect, and due to the suddenness of the disturbance. 

General convulsions in connection with cerebellar disease are probably 
of an indirect character. It is possible, however, that unilateral rigidity 
of the limbs on the side of lesion may be due to direct irritation of the 
cerebellum itself. In a case of disease of the left lobe, reported by 
Macewen, there was rigidity with flexion of the left arm, and some 
rigidity of the muscles gf the neck and jaws. In a case of abscess of the 
right lobe, reported by Drummond, there were right-sided concisions, 
beginning iif the face, and spreading to the arm, and occasionally to the 
leg. Convulsions and retraction of the head, with rigidity of the masseters, 
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jbeet^ observed in other cases of absoess, and in iMt wre so common 
tibej are regarded by Friedeberg as pathognomonio^ l^ese^^ 
ho^^eyer, most commonly occur when inflammation has been set up about 
the'pons and medulla, 

. . Tonle rigidity of the muscles of the back of the neck, with retraction 
'of the heady associated with flexion of the forearms /ind extension of the 
legs with pointing of the toes, has been described by Hughlings Jackson 
as an especial feature of tumours of the middle lobe. He regards these 
spasms as the direct result of cerebellar irritation, but. this is open to- 
question ; in my opinion they are more probably indirect effects. 

The knee-jerks. — There is great variation in the condition of the 
knee-jerks in cerebellar disease. After experimental ablation of the 
cerebellum in monkeys, Turner and I have found that the knee-jerks 
gradually become increased, though at first there is no obvious altera- 
tion. 

After extirpation of a lateral lobe the tendency is for the knee-jerk on 
the side of lesion to become increased, if this do not occur immediately 
after lesion. Hussell (94) finds in rabbits and dogs that immediately 
after unilateral extirpation the knee-jerk is increased on the side of 
lesion, and diminished on the opposite side. Later the knee-jerk on the 
side of lesion becomes less active, until they become nearly equal. The 
relation of the cerebellum to the knee-jerks has been the subject of some 
speculation, but nothing has as yet been satisfactorily determined. 
Hughlings Jackson and Bastian are of opinion that the occurrence of 
rigidity, with increased knee-jerks, in limbs paralysed from cerebral 
disease, is due to the ‘‘unantagonised” or “unrestrained” influence 
exerted by the cerebellum. When in man the limbs are paralysed by 
total transverse lesion of the spinal cord, the knee-jerks are absent, and the 
limbs do not become rigid. Ibis result is regarded by Bastian as due to 
the cutting off of the cerebellar influence, hypothetically exerted through 
the gray matter of the cord. It is not the case, however, as we have 
seen in animals, that the destruction of the cerebellum annihilates the 
knee-jerk; on the contrary the knee-jerks actually become increased, 
and in the lower animals, even in monkeys, as Turner and I have shown, 
total transverse section of the spinal cord does not^ prevent the occurrence 
of rigidity with increased knee-jerks. The mechanism of this condition 
must therefore exist in the spinal cord itself, and cannot be regarded as de- 
pendent on the cerebellum. Krauss finds that in 100 cases of cerebellar 
disease the knee-jerk is mentioned as being normal in 10; increased in 
1 2 ; diminished or absent in 1 2. Oppenheim states he has never seen 
a case of uncomplicated cerebellar disease in which the knee-jerks were 
absent. In one case in which this occurred there was also tabetic 
degeneration ; and this was likewise present in a similar case reported by 
WollenbuKg. In the recorded cases of cereb^lar atrophy generally 
no mention \s made of the state of the knee-jerks. They were well- 
marked in a case reported by Somer ; at first normal, and later unequal 
in a case reported by Bond, and in Dercum’s case diminished. 
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Wet26l 4n hia collection of 59 cases of cerebellar tumour finds the 

kne^}0E^ generally well marked ; they were increased in 3, and 
dijninislm in 1 c^e. Among 19 cases of abscess the knee-jerks were 
increased in 2| diminisned in 2, normal in 4, and not mentioned in 11. 
Amrag 64 oases of tumour or cyst the knee-jerks were increased in 15,^ 
diminished or absent »in 14, and normal in 10. Of the cases in which 
the knee-jerks were increased the disease was situated on one side in 8, 
in the middle lobe and hemisjftiere in 3, and in the middle lobe in 1. 
•Of those in which the knee-jerks were diminished or absent the lesion was 
in one hemisphere in 8 cases, and in the middle lobe in 4. In those 
cases in which the knee-jerks were normal, the lesion was in one hemi- 
sphere in 4, in ^Jie middle lobe and one hemisphere in 3, and in the 
inferior vermis in 1. 

It appears, therefore, from this analysis that in lesions of almost any 
extent or position the knee-jerks may be increased, diminished, or 
normal. The state of the knee-jerks may also vary at different times 
in the same case. Thus in a case, under my own care, of carcinoma of 
the left side of the cerebellum, the knee-jerks were at firsts equal and 
normal \ at a later date they were somewhat increased, and still later 
very slight. In another case in which there was a cyst of the left 
lateral lobe excavating the middle lobe and portion of the right lobe, the 
knee-jerks were equal and normal ; at a later date they were diminished, 
especially the left ; still later both were active and equal, and ultimately 
the left was almost gone, and there was a tendency to ankle clonus. 

Affections of general and special sensation. — Most experimenters 
are agreed that lesions of the cerebellum cause no perceptible impairment of 
cutaneous sensibility; and this is in general confirmed by the results 
of clinical observations in man. In some cases, however, some degree 
of hemianaesthesia has been observed on the same, or on the opposite 
side, just as in analogous cases of hemiparesis. As a rule, in cases of 
atrophy of the cerebellum no mention is made of affections of sensation ; 
and the same is true of all the cases of haemorrhage and abscess to 
which I have been able to refer. In Atkins’ case of softening, in which, 
however, there was probjibly some implication of the optic thalamus, there 
was hemiplegia with hemianaesthesia on the opposite side. In Wetzel’s 
collection of 59 cases of cerebellar tumour sensory impairment is not 
mentioned once. In my own collection of 64 cases of cerebellar tumour, 
or cyst^ sensation was especially mentioned as being intact in 32, and 
not mentioned at all in 25. In a case, reported by Jalland, of 
tumour on the right side, there was some difficulty in localising tactile 
impression on the arm on the side of the lesion. In a case, mentioned 
by Booth, of myxo-sarcoma of the left hemisphere, the tips of the 
fingers of the left hand were slightly anaesthetic ; and in one, observed by 
Knapp (case 28), of tudiour on the under surface of the cerebellum 
implicating bpth lateral lobes, the left more than the right, nensation on 
the right hand was somewhat diminished as compared with the left. It 
is evident from these facts that it is only in cases of disease of such a 
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as to produce indeterminate indirect effects thal sensory dis- 
tdlrliancea are observed. 

Tbe phenomena of so-called cerebellar ataxy have been aitoribed by 
tiUssana to loss of muscular sense ; but the experixfients of Luciani, as well 
«aa those of Turner and myself, lend no support to this surmise. When it 
occurs in cerebellar disease it must be regarded purely as an indirect 
symptom, and not due to lesion of the cerebellum as such. In some 
cases (Preston, 89) muscular sense is said <to have been impaired or lost, 
apart from any affection of general sensibility. On this point, however,- 
further investigation is necessary. 

Vision. — Experimenters have generally failed to obtain any evidence 
of affection of the special senses after the most extensite lesions or total 
extirpation of the cerebellum. In those cases of cerel^llar disease, such 
as atrophy, in which there is no indirect affection of the optic nerve or 
tracts, by pressure or neuritis, there is no impairment of vision. Some 
forms of cerebellar disease, however, especially tumour, lead very com- 
monly to impairment of vision, more so perhaps than tumours situated 
elsewhere. This is probably due to the greater frequency and intensity 
of optic neuritis combined with hydrocephalus. 

Optic neuritis occurs as a rule very early in the course of cerebellar 
tumours and often leads to blindness. Neuritis, however, may be entirely 
absent in cases of cerebellar tumour, even when it has reached a 
considerable size. In Bernhardt’s collection of intracranial tumours im- 
pairment of vision occurred in 61 per cent of cerebellar tumours, and in 36 
per cent of cerebral tumours. In Wetzel’s collection of cerebellar tumours 
there was impairment of vision in 81 per cent, and total blindness in 11 
cases. Of 64 cases ai cerebellar tumour which I have analysed, optic 
neuritis was present in 46, absent in 4, and not mentioned in 14. It was 
present in 9 out of 10 cases under my observation. Of these 64 cases 
there was impairment of vision in 35, and total blind;r;i3S‘3 21- Among 
the 35 cases optic neuritis was especially noted in 31, and was not 
mentioned in 4 ; therefore there was no case of failure of vision where 
optic neuritis was expressly excluded. Among the 28 cases in which the 
state of vision was not specially mentioned, 15 had optic neuritis, 4 had 
no neuritis, and in 9 no mention was made on the point. In some, vision 
failed first on the side of lesion, and in others on the opposite. 

Affections of hearing. — Affection of hearing not infrequently occurs 
in cerebellar disease, but only under conditions calculated to press upon 
the auditory nerves or tracts. Bernhardt found affection of hearing, 
almost always unilateral, in 18 per cent of tumours of the vermis ; in 26 
per cent of tumours of the hemispheres. Among my own 64 cases of 
tumour hearing was affected in 19. In 11 it was on the side of lesion 
only ; and in 4, more on this side than the other. In 2 cases hearing 
was imp£red on both sides ; and in 2 others tkdre was complete deafness 
on both sides. In connection with tumours of the middle, lobe noises in 
the ears were noted in 4 ; and hallucinations of hearing were observed 
in a case reported by Luderitz. It is not improbable, as Dercum 
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suggest^ that the deafness present in some cases of cerebellar tumour may 
be due to pressure on the posterior tubercles of the corpora quadrigemina 
and internal geniculate^bodies, through which the central auditory tracts 
appear to ascend. 

Affeotlons of smell and taste. — In pure uncomplicated cases of ^ 
destructive lesion of> the cerebellum affections of smell and taste are 
unknown. In cases of tumour, however, no doubt owing to the pressure, 
they are sometimes met with. We find loss of taste mentioned in five 
"cases. It was lost on the side of lesion in a case reported by Wetzel ; 
in another by M‘Weeney ; and defective in a case reported by Buzzard. 
In a fourth case, under my own care, of a cyst of the size of a 
turkey’s egg in tlJJp left cerebellar hemisphere excavating the middle lobe 
and part of the right lateral lobe, taste and smell became defective on the 
left side, and ultimately smell was lost in both nostrils ; and in a fifth, of 
cyst of the posterior part of the middle lobe, taste was defective on the 
right side. I find loss of smell mentioned in 5 cases, namely, in cases re- 
ported by Wollenberg, Knapp, and in 3 others under my own care. 
Smell was defective on the side of lesion in the case reported by J ackson 
and Bussell. 

Affections of the ocular muscles. — I have found that electrical 
irritation of the cerebellum in different animals causes ocular movements 
varying with the position of the electrodes on the different lobes ; and 
one of the remarkable symptoms, described by Magendie as resulting 
from division of the middle peduncle, was a skew deviation of the optic 
axes — the eye on the side of lesion being directed downwards and 
inwards, the other upwards and outwards. Luciani has also obtained 
similar results on removal of one-half of the cereBellum, and looks upon 
them as the result of irritation. Russell (93) believes that the ocular 
deviations in cerebellar disease are paralytic, and that the eyes in uncom- 
plicated unilateral desions turn from the injured side. Turner and I 
found the ocular deviations following cerebellar lesions in monkeys so 
variable that we could trace no constant relation between them and the 
seat of the lesion. 

In cases of cerebellar atrophy ocular deviations, or paralyses, are 
practically unknown, though a case of convergent strabismus is mentioned 
by Kirchhoff. In tumours, however, and such forms of disease as 
cause pressure effects, ocular palsy is not unknown. Bernhardt records 
paralysis of the sixth in 3 cases ; and Wetzel in 8, namely, 4 times in 
tumour of the hemisphere, 3 times in tumour of the middle lol^e, and 
once bilateral in a case whore the exact situation of the tumour was 
doubtful. Among my 64 cases of tumours and cysts ocular palsy was 
mentioned in 24. The external rectus was paralysed on the side of 
lesion in 6 cases of tumour and 2 cases of abscess ; it was paralysed on 
both sides in 7 cases. Diplopia was mentioned in 2 cases, and convergent 
strabismus ii:^ 1. These cases were in all probability due to paralysis of 
the sixth. In a case reported by Suckling, conjugate movement of 
the eyes was lost to the side opposite the lesion, and was weak on the 
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side. Conjugate deviation oi the eyes to the oppomte side also 
ocetirred in 2 of the cases collected by Wetzel, and in 3 of those by 
Bernhardt. In a case reported by Eskridge, th^re was convergence of 
the eye on the side of the lesion, and divergence of the eye on the opposite 
side. The patient could not turn the eyes down, and only very feebly 
upwards. The upward and downward movements*' of the eyeballs were 
weak in a case reported by Bohm. The eye on the side of lesion 
deviated outwards in a case reported by M‘Bumey and Starr. Both 
eyes were directed towards the side of lesion in a case reported by van’ 
Hell, and more or less complete ophthalmoplegia has been noted in 4 
other cases. Ptosis has also been observed in several instances, some- 
times on the side of lesion and sometimes on the opposite. The fourth 
nerve is rarely affected ; it is mentioned as having occurred once by 
Bernhardt. 

The ocular paralyses above described are without doubt due to pressure 
on the oculo-motor nerv^es — third and sixth, or on the corpora quadrigemina. 
We have seen that tumours of the corpora quadrigemina are more 
frequently accompanied by ophthalmoplegic symptoms, and therefore the 
absence of such symptoms, with unsteadiness of equilibrium and reeling 
gait, would be in favour of the situation of lesion in the cerebellum. 

In addition to the deviations of the optic axes and paralyses of the 
ocular muscles, nystagmus not infrequently occurs. I have observed this 
phenomenon after electrical irritation of the cerebellum in animals, and it 
is commonly observed, temporarily at least, after experimental lesions, 
and constitutes one of Luciani’s phenomena of irritation. Bussell (94) is 
of opinion that in lesions of the lateral lobe the nystagmus occurs towards 
the side of lesion, while in lesions of the middle lobe the nystagmus 
is irregular or of a rotatory character. Turner and I have more frequently 
observed nystagmus in connection with lesions of the peduncles. 

Nystagmus has not been noted in cerebellar atrophy. In 19 cases of 
abscess it is mentioned as having occurred twice. In 31 cases of tumour 
it was present in 19. In 10 of the cases under my own observation it 
was present in 5. Bernhardt mentions it as having occurred in 4 of the 
cases in his collection, and Wetzel in 5. . 

Exophthalmos has been observed in 3 cases of tumour ; namely, van 
Hell, Booth (case 1), and Friedeberg (case 1). 

The pnipils. — The state of the pupils varies considerably in cerebellar 
disease. Among WetzeVs cases of tumour no reaction to light occurred 
in 7. In my own collection the pupils were dilated and fixed in 8, 
in all of which there was blindness ; and dilated and sluggish to light in 
8. They were dilated in 3 cases of tumour and 2 of abscess, and not 
contractile to light in 3 cases. The pupils were contracted in 3 cases of 
tumour, wd contracted and fixed in 2 cases of haemorrhage, reported by 
Mills and Oliver. They were first dilated afid then contracted in a 
case of tumdur reported by van Hell ; and first contracted, and then 
dilated before death, in a case of haemorrhage reported by Barling. 

The pupils are frequently unequal : thus the pupil was larger on the 
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side of lesion ih 5 cases of tumour and \ case o^ basmorrhage ; and larger 
on the opposite side in 6 cases of tumour and 1 of abscess. In a case 
under my own care of tumour of the left lobe, the left pupil was at first 
larger than the right, ^nd at a later date the right was larger than the 
left. 

It is evident, therefore, from these facts that no reliance can be placec 
upon the condition of the pupils as a means of regional diagnosis of the 
seat of lesion. 

. Affeetions of other cranial nerves. — In addition to the affections of 
the cranial nerves above mentioned, — namely, the first, second, third, 
fourth (rarely), sixth (often), and eighth (occasionally), other cranial nerves 
may suffer indirectly from cerebellar lesion. 

The fifth cranfkl nerve not infrequently suffers, either the sensory or 
the motor division or both. In the first case we have anaesthesia or pares- 
thesia in some of the regions supplied by the fifth. There was paresthesia 
of the face on the side of lesion in a case reported by Wetzel ; in a 
second by M‘Bumey and Starr ; in one (case 28) reported by Knapp, 
and in another by this author (case 29), there was numbness of the 
face, which was also somewhat swollen on the side of lesion. In a case 
under my own care there was facial neuralgia on the opposite side. 
Occasionally there is anaesthesia of the cornea on the side of lesion, 
and this may be accompanied by neuro-paralytic ophthalmia. There 
was anaesthesia of the cornea in cases reported by Preston (case 3), 
Jalland, and Wollenberg. In the last-mentioned case the anaesthesia 
was total on the side of lesion, and almost total on the opposite 
side ; in a case under my own care of tumour in the region of the left 
flocculus there was anassthesia of both corneac. In this case there was 
almost complete paralysis of the muscles of mastication on the left side. 

Paresis of the muscles of mastication has also been reported in two of 
Wetzel's cases ; and rigidity of the masseters is frequent, according to 
Macewen, in advanced stages of abscess. The affections of taste which 
have been noted above (p. 379) are no doubt due to indirect pressure on 
the fifth nerve. 

Affeetions of the face op seventh cranial nerve. — Affections of the 
face are very common in cerebellar disease, and are almost always unilateral. 
In my collection of 64 cases of tumour I find facial paralysis mentioned 
as occurring in 21. In 3 of these there was weakness of the face on the 
side opposite the lesion. In Wetzel's there was weakness of the opposite 
side of the face and corresponding limbs. In van Hell's case the 
same condition occurred with doubtful weakness of the corresponding 
arm ; while in Friedeberg's (case 2) the limbs were unaffected. 

In 16 cases the facial paralysis was on the side of lesion. In 
Suckling's case there was paralysis of the face on the side of lesion, 
and of the limbs on thn opposite. In Jalland's case there t^as weak- 
ness of the palate as well as of the face on the side of lesion ; and a 
similar oondSioii existed in a case reported by Purves Stewart. In 
a case under my own ewe both the upper and lower facial regions wore 
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affected. In 2 cases of tumour of the middle lobe there tiw weakness of 
the face on one side. Among my cases of abscess of the cerebellum, 
weakness of the face is mentioned as having occurred in 2 ; namely, face 
and limbs on the same side (Drummond), and df the face on the side 
^opposite the larger abscess in a case of bilateral abscess reported by 
IViedeberg. 

In a case of left-sided softening reported by Menzies there was 
facial paralysis on the same side ; and in cne of hsemorrhage recorded by 
Friedeberg there was paralysis of the face on the opposite side. 

Affections of the tongue or hypoglossal. — Affections of the tongue 
or hypoglossal nerve are also not infrequent. Among my 64 cases of 
tumour it occurred 13 times — 11 times on the side of lesion, and twice 
on the opposite. It is for the most part slight and often doubtful. 
Articulation is often impaired. It is difficult, hesitating, indistinct, slow, 
and sometimes of a scanning character. This symptom was present in 
17 per cent of Bernhardt’s collection of cerebellar tumours, in 10 per 
cent of Wetzel’s, and in 15 per cent of my own. By most authors 
the impairment of articulation met with in cases of tumour is regarded as 
due to pressure on the pons or medulla ; but it has been met with also in 
cases of cerebellar atrophy, and thus it becomes a question whether the 
affection of articulation may not be of a similar character to the ataxy or 
astasia of the limbs. Nothnagel found impairment of articulation in all 
(namely, 8) cases of total cerebellar atrophy, and absent in 4 out of 5 cases 
in which the middle lobe was not affected ; and the symptoms in a case 
reported by Hammarberg are strongly in favour of the articulatory 
disturbances being the direct result of cerebellar lesion. In this case the 
symptoms came on at« the age of seven after a so-called inflammation of 
the brain, and for three months there were continuous strong oscillations 
of the limbs and trunk, the patient being unable to pronounce a single 
word, and incessantly emitting inarticulate sounds. The oscillations 
gradually became less marked, and at the same time tne power of articU'- 
lation improved, but remained always indistinct and scanning. There 
was well-marked atrophy with sclerosis of the cerebellum, but no 
degenerative changes could be found in the tracts proceeding from the 
articulatory centres of the cortex. * 

Difficulty of swallowing is also met with occasionally, especially in 
tumours. It was present in 6 of Bernhardt’s cases, 3 of Wetzel’s, and 11 
of my own. It has also been observed in some cases of atrophy (see 
cases by Kirchhoff (case 1), Bond, Cramer). 

The pulse is occasionally affected, being sometimes quickened and 
sometimes slowed, more particularly in cases of tumour, abscess, or 
hsemorrhage. The same is true also of respiration. These disturbances 
of the pul^ and respiration are no doubt oidy indirect effects. 

Tropltle Influence of the cerebellum. — ^Lvciani regards the cere- 
bellum as exerting a trophic influence on the tissues — a supTOsition which 
he bases on the occurrence of certain cutaneous and other dystrophies 
after extirpation of the cerebellum in animals. Ainong these effects he 
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describes^ polyuria, glycosuria, acetonuria, marasmus, cutaneous affections, 
conjunctivitis, etc. Turner and I have not been able to confirm Luciani’s 
views of the influence of the cerebellum on nutrition ; nor do they 
receive much support,* if any, from clinical observation. Polyuria or 
glycosuria has occasionally been met with in cases of tumour, and Oliver 
records a case of heQ^lorrhage into the cerebellum in which glycosuria' 
occurred, which did not exist before the lesion. The probability is that the 
glycosuria in this i^tan^, as ki the others, is due to irritation of the floor 
•of the fourth ventricle, in accordance with Claude Bernard’s experiments. 

Mental changes. — Some authors (Nothnagel, Gowers, K.irchhofP) are 
of opinion that the cerebellar hemispheres are in some way related to the 
psychical functions ; but the results of experimental physiology lend no 
support to this Sypo thesis. It is no doubt true that in most cases of 
cerebellar atrophy there is some impairment of intelligence, varying from 
mere weakness of intellect up to imbecility or oven idiocy ; but this is 
more probably the result of some cerebral degeneration coincident with 
that which had led to the cerebellar atrophy. This view is borne out by 
the facts of Hammarberg’s case, in which the cerebellar symptoms began 
at the age of seven ; yet there was no disturbance of intelligence until 
the age of twenty-four, and that after a chill and mental overwork. In 
tumours of the cerebellum mental hebetude or stupor is not uncommon, 
but this may with good reason be ascribed to secondary hydrocephalus. 

Mental dulness and apathy were present in 33 per cent of Bernhardt’s 
cases, in 35 per cent of Wetzel’s, and in 37 per cent of my own. At 
other times the mental condition is one of irritability and restlessness. 
Occasionally there are hallucinations of sight or hearing. 

Influence of eerebellar lesions on life. — Cerebellar disease, as such, 
is compatible with long duration of life. Thus in a case, reported by 
Bond, of complete sclerosis of the cerebellum, the duration of life was 
fifty-three years, d^th occurring not from the cerebellar disease, but from 
phthisis. In those forma of disease such as tumours, calculated to pro- 
duce indirect disturbance of other centres, the duration of life varies. 
Cerebellar tumours often run a very rapid course. The average dura- 
tion is two years (Preston). It is a noteworthy fact, however, that, 
after several months of active disturbance, periods of remission may 
occur, extending for several years, during which the patient may continue 
apparently well, with the exception, perhaps, of impairment or even total 
loss of vision dependent on post-neuritic atrophy. Death occurs not 
infrequently quite suddenly, apparently from sudden failure of respira- 
tion. This mode of death occurs in from 20 per cent to 25 per cent of 
cases of tumour. 

Aeoessopy symptoms. — Certain other symptoms are met with in 
cerebellar disease, which, though not of themselves of a localising value, 
are of some importance «taken in conjunction with the other Wrect and 
indirect symptoms described above. These are vertigo, iiomiting, and 
headache. Vertigo, though not characteristic of cerebellar disease, is 
specially frequent and often very distressing. Nothnagel is inclined to 
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re^^urd it as a direct symptom, but this & more tium douBtful as i 
great majority of the ^es of atrophy it is absent It is present 
ever, in a large proportion of the eases of tumour, and occiin freou 
also in cases of abscess, softening, and haemorrhage The same mav be ” • 
of vomiting. It is more frequent and m(Ho persistent than in s’ 
'disease affecting the other intracranial centres. It is absent in cas"^^ 
atrophy, and is more particu^ly associated with ^gee forms of dis** 
which encroach on the posterior fossa of thn skull. The 
of vomiting under such conditions may perhaps be dueto affecti^ 
the medulla oblongata and roots of the vagus. 

The headache of cerebellar tumour is an early, and often for a 1 
time the only symptom. It is often very intense. . The positional,! 
the headache does not necessarily correspond to “the situation of 
tie disease. Though often occipital, it may be wholly or mainlr 
frontal, or temporal. In one case of long duration, under my own carl 
pain was frontal for eighteen years, and occipital during the last tow 
years. A peculiar case has been reported by Purvea Stewart. This 
was a cystic tumour of the right cerebellar hemisphere, with persistent 
boring headache, strictly localised to a small area in the left frontal 
region. He is of opinion that the situation of the pain in this region 
may be accounted for by the anatomical connection of the cerebellar 
hemuphere with the opposite frontal region of the cerebrum, and that 
a pain of this character may therefore have localising value. Knapp 
also records a case in which there was such marked tenderness over the 
opposite temple that the patient was trephined in this region. 

My own experience has led me to attach comparatively little im- 
portance to the situation of the ^in spontaneously complained of in 
intracranial disease. It is otherwise, however, with the pain which is 
elicited by deep pressiu-e or percussion. In a large proportion of the 
cases of cerebellar disease, tenderness or decided pain may be elicited 
in the occiput, even though not spontaneously complained of; and, 
according to my own observation, it is most marked on the side" corre- 
sponding to the disuse; though in some cases the whole occiput is so 
tender that it is difficult to be certain of the predominance of one side 
over the other. In the absence of other localising symptoms I attach 
great importance to the seat of the greatest intensity of the pain on 
pressure as an index of the probable position of the lesion. 

Herodo-ataxle edrdbelleuse (eerebellar heredo-ataxy). — Under the 
above title Marie (73) first described this affection, which he considered 
dependent on atrophy of the cerebellum; he founded his nni»nlf>gi>ai 
classification upon certain cases observed by himself, together with others 
reported by Fraser, 3 cases reported by Nonne, 21 cases of hereditary 
ataxy reported by Sanger Brown, and one or two others. 

More Vecently a monograph by Paul Londe appeared, of which an 
excellent abstract has been made by Ormerod (86). 

As the name denotes, the disease tends to afiect scverdi members of 
one family. 
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The leading symptomB are of the cerebellar type; namely, difficulty of 
maintaining the equilibrium, and an unsteady, reeling gait. The resem- 
blance between the essential symptoms and those caused by experimental 
or other lesions of the Cerebellum serves, according to Londe, to indicate 
the cerebellum as the seat of the disease ; but the cues which have 
been examined after« death are as yet too few to ^establish this with 
any degree of certainty. In one of those reported by Nonne there was 
general atrophy of all the cefebro-spinal centres, but there was entire 
absence of the postero-lateral spinsd degeneration characteristic of Fried- 
reich’s disease (p. 162). In a case reported by Menzel there was great 
atrophy of the cerebellum, and degeneration also of the posterior columns, 
posterior roots, j^osterior root ganglia, crossed pyramidal and direct 
cerebellar tracts. 

The chief points of distinction between cerebellar heredo-ataxy and 
Friedreich’s disease are, first, that the knee-jerks are increased instead of 
being absent ; and, secondly, that there are no trophic disturbances, and 
no scoliosis or talipes so characteristic of the latter disease. Londe is of 
opinion that this and Friedreich’s disease both consist in a family tend- 
ency to degeneration of the cerebello-spinal system — the degeneration 
in the one group affecting chiefly the cerebellum, and in the other chiefly the 
cord, and sometimes, as in Menzel’s case, both together. 

Summary, — Lesions of the cerebellum may be entirely latent. This is 
the case most frequently when only one cerebellar hemisphere is affected. 

The pathognomonic indication of cerebellar disease is an uncertain, 
reeling gait like that of alcoholic intoxication. 
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Lesions of the cerebellar peduncles. — Lesions limited to the 
cerebellar peduncles are exceedingly rare, and in the case of the inferior 
peduncles practically unknown. The most exact information which we 
possess respecting the effects of lesions of these structures is derived 
from experimental physiology. The best-known experiments are those 
of Magendie on the middle peduncles. Magendie describes, as the chief 
effect of the section of the middle peduncle in the lower animals, an 
irresistible tendency to roll towards the side of lesion, and a peculiar 
skew deviation of the optic axes so that the eye on the side of lesion 
looked downwards and inwards, and the other upwards and outwards. 

Curschmann has described as the effect of section {d the united 
anterior and posterior cereheUar peduncles in rabbits, first, irregular 
muscular contractions, without rotation or change of position; and. 
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secondly, a forced position to the aide of lesion (Seitenzwangslage), to 
which the animal always returned if displaced, and which it retained till 
death. He obtained the same results on cutting through the middle 
peduncle separately, add attributes the rotatory movements and squint, 
described by Magendie, to lesion of the pons and tuberculum acusticum, 
rather than to lesioi^ of the peduncle itself. Turner and I have found 
that division of any one of the cerebellar peduncles in the monkey pro- 
duces symptoms similar to these of destruction of the lateral lobe (see 
•page 363), the chief difference being the greater tendency to roll 
towards the side of lesion. The most characteristic and frequent forced 
position was observed after section of the inferior peduncle, namely, ciirva- 
tion of the vertebral axis, with the concavity towards the side of lesion ; 
adduction and flexion of the limbs on the side of lesion, and abduction 
and extension of the limbs of the opposite side. In the majority of 
cases also the chin was deflected towards the side opposite the lesion, 
and in the direction of the rotation round the vertebral axis which 
caused the animal to roll to the side of lesion. The tendency to rota- 
tion, however, is only a temporary phenomenon, and ultimately entirely 
subsides. 

Superior peduncle. — Curschmann has recorded a case of softening, 
from capillary haemorrhage, in the right superior peduncla There 
were, however, indications also of basilar tuberculous meningitis, which 
somewhat complicated the case. The symptoms were a forced position 
of the head and body towards the right side, to which position the 
patient invariably returned when resistance to the movement was 
withdrawn. There was no motor paralysis, and no deviation of the 
optic axes. 

Bannister has recorded a case of minute hsemorrhagic extravasa- 
tion in the ventral aspect of the right superior cerebellar peduncle. 
The symptoms werp sudden onset of vomiting, which was very persistent, 
and a reeling gait. The patient lay on the right side with her head 
turned strongly to this side. The left arm was rigidly flexed, the left 
leg extended and lax. The eyeballs were in rapid horizontal movement 
from side to side. The whole of the left side became ultimately para- 
lysed, and the right side also paretic. The patient in the later stages 
lay on her back, but the head was still turned to the right. Death 
occurred twenty-two hours after the onset. 

Middle peduncle. — Lesions implicating the middle peduncle are not 
unknown, but they are rarely limited to the peduncle itself. Occasion- 
ally hsemorrhagic extravasation occurs, more or less limited to the 
peduncle, or extending also into the side of the pons. 

The symptoms are somewhat variable, and it is not easy to eliminate 
the facts due to lesion of the peduncle from those due to lesion of the 
pons or adjacent structures. Not infrequently paralytic syiAptoms of 
the limbs an^ cranial nerves complicate those strictly dependent on the 
peduncular lesion. The most characteristic symptoms that have been 
observed are forced movements, or actual rotation, associated occasionally 
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with deviation of the optic axes. A case, observed by Serres, has been 
reported by Longet^ in which there was a focus of softening at the point 
where the right cerebellar peduncle radiates into the cerebellar hemi- 
sphere. The symptoms began with rotation from* right to left^ followed 
by left hemiplegia, which ultimately disappeared, with the exception of 
the paralysis of the left leg. Death occurred five ^lonths after the first 
onset. In another case, reported by Nonat, the patient, a woman 
aged 60, had an apoplectic attack due tc haemorrhagic efi'usion in the 
right middle peduncle. The patient assumed a forced position on the- 
right side, with the head strongly turned to this side. The eyes were 
immovable, and the optic axes deviated so that the right eye looked 
downwards and outwards, and the left upwards and inwards. Death 
occurred on the following day. Another interesting case has been 
reported by Friedeberg of haemorrhagic effusion into the left cere- 
bellar hemisphere followed by meningitis due to traumatic lesion. In 
this case the patient suffered from vertigo, with a tendency in walking to 
go to the left, followed by repeated attacks of rotation round the 
vertical axis from left to right. The eyes were in a constant state of 
oscillation. On cessation of the rotatory attacks vertigo continued, and 
a sensation as if he were falling to the right. The whole duration of 
the symptoms was about five weeks. A case of tumour implicating the 
right middle peduncle has been recorded by Bernhardt. In this 
case the x>atient when lying in bed had a tendency to turn from right to 
left. The eyes looked upwards and to the left, and there was some 
degree of nystagmus. In standing and walking there was a tendency to 
fall to the left. 

Inferior peduncle.^ — There are no clinical cases on record of lesions 
strictly limited to the inferior peduncle. I have already alluded to the 
characteristic forced movements and tendency to rotation which invari- 
ably occurred after section of the inferior peduncle ^n monkeys. Very 
commonly also ansBsthesia of the cornea and face occurred on the side of 
lesion, owing to almost unavoidable division of the subjacent ascending 
root of the trigeminus. On experimental grounds I should be led to 
suppose that forced movements or tendency to rotation associated with 
ansssthesia of the cornea would be pathognomonic of lesion of the cor- 
responding inferior peduncle of the cerebellum. I have not been able 
to find any record of such a combination of symptoms in man. A case 
has been recorded by Gouty of a tumour, the size of a nut, afiecting 
the left inferior peduncle ; this, however, was complicated by tubercu- 
lous meningitis of the convexity and base. During life there were motor 
disorders on the side of lesion — at first pseudataxic, and later hemi- 
plegic, the face being unaffected. There was no loss of sensation. 
Brissaud has lately recorded a case of tumour of the left restiform 
body whibh affected also the anterior segment of- the left cerebellar hemi- 
sphere. The situation of the tumour was diagnosed during life. The 
symptoms were slowly increasing deafness in the left ear, convulsive tic 
on the left side of the face, stiffness and pain in the neck, retraction of 
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the head, severe occipital headache and cerebellar gait. No forced 
movements or rotatory disturbances were observed in these two cases, 
nor dMS there appear to have been anaesthesia of the cornea or face on 
the side of lesion. Mendel, in reporting a case of Graves’ disease 
in which there ^ was atrophy of the left restiform body, attempts to 
establish a relation between this disease and lesion of the restiform body, 
and quotes the experiments of Filehne and others, from which it appears 
that symptoms resembling GAives’ disease were induced in dogs and 
rabbits by section of the corpus restiforme. Turner and I, however, 
observed no such phenomena in monkeys ; and in man integrity of the 
restiform body has often been established in cases of Graves* disease 
{vide Joffroy and ^hard, Hezel, and Maude). 

It thus appears lhat the most characteristic symptoms of lesion of 
any of the cerebellar peduncles are — rotation round the vertebral axis, 
or forcible impulse causing the patient to assume some fixed position. 
In lesions of the superior peduncle the cases of Curschmann and Ban- 
nister show a forced position on the side of lesion ; in those of the 
middle peduncle, the cases of Serres, Friedeberg, and Bernhardt show 
rotation from the side of lesion ; and that of Nonat forced position on 
the side of lesion, — ^facts which are all in harmony with the experiments 
of Magendie, as well as with those of Turner and myself. For the 
rotation from the side of lesion is essentially the same phenomenon as 
forced position, or rolling towards the side of lesion. 
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Lesions of the medulla obixingata. — The pathology of the 
medulla oblongata is unusually complex. Not merely is it primarily liable 
to the same lesions as affect other nerve-centres, but, more frequently, 
it is implicated in diseases primarily originating in the pons or 
cerebellum ; it is also liable to be affected indirectly by intracranial 
disease in general, particularly by those forms which cause an increase of 
the intracranial pressure. !^ing also a kind of isthmus bet]^een the 
brain and spinal cord, it is subject to ascending or descending degenera- 
tions in consequence of cerebral or spinal lesions ; and, being the centre of 
many complicated synergic muscular acts, its nuclei are subject to special 
forms of degeneration similar to those which affect the oculo- motor 
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nuclei and anterior cornua of the spinal cord. With the indirect affec- 
tions of the medulla oblongata in connection with various forms of intra- 
cranial disease, ascending and descending degenerations, and the clinical 
history of bulbar or labio-glosso-laryngeal paralysis, it is not the purpose 
« of this article to deal, as these subjects are discussed under their 
respective heads. Attention will be mainly directed to the forms of 
disease primarily affecting the medulla oblongata, and to the symptoms 
on which the regional diagnosis can be balked. 

Haemorrhage. — Haemorrhage limited to the medulla is comparatively 
rare ; more often the pons and medulla are affected together. It may 
be the result of disease, or due to injury, such as a blow on the head or 
back of the neck. Duret (3) has shown that in aniipals blows on the 
head, especially on the forehead and vertex, may cause punctiform 
extravasations in the medulla oblongata and base of the brain. Sch^^lz 
has recorded a case of bulbar paralysis immediately following a blow on 
the back of the neck, presumably due to traumatic hsemorrhage. Not 
infrequently efftisions of blood take place in the fourth ventricle, either 
arising from the pons medulla or cerebellum, or from inundations 
of the lateral ventricles gaining access by the aqueduct of Sylvius. 

Hsemorrhage into the medulla, or into the fourth ventricle, is usually 
fatal. Death may be instantaneous, or within a few hours, in profound 
coma with stertorous respiration and occasional convulsions. Very 
rarely bulbar haemorrhage gives rise to chronic stationary lesions with 
bulbar symptoms, but those are mostly due to thrombosis or embolism, or 
acute myelitis. 

Softening. — Softening of the medulla oblongata, due to thrombosis or 
embolism of the vertebral arteries and their branches, is of common 
occurrence, and is the cause of what is termed apoplectiform bulbar 
paralysis. The arteries of the medulla oblongata, according to the 
researches of Duret (3), arise from tlie vertebrals, or ifrom their branches 
the anterior spinal and posterior inferior cerebellar. One set of these 
vessels, the medial, enter the medulla in the middle line, and supply the 
nerve nuclei. The medial branches to the eleventh and twelfth nuclei 
arise from the anterior spinal. Those of the tenth, ninth, and eighth 
come from the basilar or upper end of the vertebral artery. The other 
set — namely, the lateral or radicular branches — enter the medulla with the 
nerve-roots, and supply also the nerve nuclei. The radicular branches 
to the bulbar nerves arise from the vertebral, except that to the spinal 
accessory which comes from the inferior cerebellar ; and that to the 
h 3 ^glo 8 sal which arises from the anterior spinal artery. Those to the 
facial or auditory nerves may come from the vertebral, or basilar, or 
both. 

Embjtlic or thrombotic occlusion of these arterioles gives rise to 
softening of the centres to which they are distributed, and therefore 
causes acuteT bulbar symptoms. The extent and severity ofcthe symptoms 
vary as the position and extent of the softening. Generally the onset 
is sudden as in hsemorrhage, but the course is more slow and the 
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duratio^ more chronic. As a rule there is no loss of consciousness, 
and this is sometimes considered as a point of distinction between 
hsemorrhage and softening, but it is doubtful whether it is trustworthy. 

The symptoms cahsed by -softening so induced will be considered 
presently. 

Tumours. — Tun\oui‘s may originate primarily in the medulla 
oblongata ; but more commonly they invade the medulla from the 
cerebellum, pons, or base of ^he skull. Besides the special localising 
•symptoms there are the general symptoms of intracranial tumour. Of 
these vomiting is usually specially well marked, while optic neuritis is 
not infrequently absent. 

• Cases have been recorded of tumour actually in the substance 
of the medulla without any of the characteristic symptoms in life 
(Wilks). 

Abscess. — Abscess of the medulla is very rare. Eisenlohr has 
recorded two cases of abscess of the medulla — the one secondary to 
empyema, the other to cerebro- spinal meningitis. Chassel has recorded 
one secondary to acute infectious osteomyelitis. 

Acute bulbar myelitis. — Under this head an affection is described of 
the nature of bulbar or labio-glosso-laryngeal paralysis,^ but of rapid 
onset, and probably due to acute inflammation of the bulbar nuclei. 
The symptoms set in generally with dysphagia, followed by paresis or 
paralysis of the soft palate, larynx, and tongue. The extremities are 
occasionally paretic, and paralysis of the face and ocular muscles is not 
uncommon. The temperature is occasionally elevated, the pulse always 
rapid, and death occurs in a few days or weeks, invariably preceded by 
paralysis of respiration. • 

Microscopical examination, in the few cases so examined, has 
revealed signs of inflammatory change in the bulbar nuclei, — petechial 
hsemorrhages, thropibosis, and small-celled infiltration. 

Compression of the medulla. — Sudden compression of the medulla 
is not uncommon from fracture or dislocation of the atlas and axis, as in 
falls, hanging, twisting the neck, or diseased vertebrae. Usually death 
is instantaneous from respiratory paralysis — the heart often continuing 
to beat for an appreciable interval after cessation of all respiratory 
movements. 

Gradual compression of the medulla oblongata may be caused by 
chronic disease and tumours at the base of the skull, aneurysm of the 
basilar or vertebral arteries, etc. 

Oppenheim and Siemerling attribute compression symptoms in 
some cases to dilated atheromatous vessels. They are of opinion that 
arterio- sclerosis often leads to dilatation of the vessels without any 
apparent anatomical lesion, and yet the pons, medulla, and the issuing 
nerves may suffer in function from the pressure so exerted. 

Symptomatology. — The pathognomonic symptoms of ^bulbar lesion 
are a conjoint affection of the extremities, and of one or more of the 
bulbar cranial nerves, with impairment of speech and deglutition, 
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'With cardio-respiratory disturbances. In some c^es of bulbar 
Lesion tiie limbs only are affect^ in which case no certain diagnosis can 
be made of the seat of the lesion. All four limbs may be paralysed ; 
or, in other cases, the affection of the limbs < may be of the hemi- 
plegic order. With the limbs the cranial nerve most frequently impli- 
*cated is the hypoglossal, more rarely the seventh pr sixth. When the 
hypoglossal is affected the symptoms are impaired mobility of the tongue^ 
with a greater or less degree of dysarthria< This combination of symp- 
toms, however, may also arise from disease of the pons, and there are no« 
features which clearly distinguish between the one and the other. The 
tongue and the speech are rarely, if ever, so affected as in progressive 
bulbar paralysis, nor has atrophy of the tongue, with diminished electrical 
contractility, been observed. An exemplary case of* ITulbar lesion with 
paralysis of the limbs on the one side, and of the tongue on the other, 
has been recorded by Madame Goukovsky. The autopsy revealed a 
focus of softening limited to the left olive and left pyramid, and destroy- 
ing the greater part of the roots of the left hypoglossal. She refers to a 
similar case reported by Sougues, which was complicated, however, with 
paralysis of the sixth and seventh nerves. 

In some cases the affection of the limbs is of a diagonal character, 
that is, the arm is affected on the one side and the leg on the other. This 
can only occur when the motor fibres for one limb are cut before decussa- 
tion, and those for the other after they have crossed; in such a case 
the lesion must be situated at the decussation of the pyramids. An 
instance of this kind, due to a minute haemorrhage in the lower part of the 
medulla oblongata on one side, has been recorded by Tildesley. 

Tumor ( 16 ) and I .have shown that destruction of the tubercle of 
Eolando causes anaesthesia in the region of distribution of the fifth nerve 
on the side of lesion, and analgesia of the trunk and limbs of the opposite 
side. A case illustrating this combination of symptomg has been recorded 
by Senator ; it was due to thrombotic softening in the outer postero- 
inferior aspect of the left side of the medulla oblongata. The symptoms 
were anaesthesia of the left fifth, and almost complete analgesia of the 
right side of the body. 

In some cases of bulbar lesion an ataxic condition of the limbs has 
been observed. Goldscheider has recorded a case of lesion affecting 
the pyramids, upper part of the olives, inter-olivary layer, and nuclear 
region on both sides, but specially the left, in which the left arm was 
choreic, but apparently normal as regards sensation ; while there was 
loss of the sense of position in the right arm. He is of opinion that 
this case shows that the tracts of the muscle-sense occupy a different 
region from those of other forms of sensibility — the former lying mesial 
to the hypoglossal nerves, the latter occupying the outer portion of the 
formatio xeticularis ; and Starr considers thatv the absence of ataxy 
in ansBsthetic, limbs is due to the fillet not being affected.^ These are 
points, however, on which further investigation is needed. * 

A symptom of great importance in the regional diagnosis of bulbar 
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lesions is the occurrence of dysphagia or paralysis of deglutition. Dys- 
phagia may also occur to some extent from lesion of the pons, especially 
when the tongue is affected ; but complete paralysis of deglutition is a 
sign of direct or indirect lesion of the medulla oblongata. This may occur 
when the movements of the tongue are only relatively slightly impaired. « 

Paralysis of the. soft palate on one or both sides is a frequent 
symptom, and with this there may be entire loss of the palate reflex. 
Together with the affection of *the soft palate there may be hoarseness or 
•aphonia from paralysis of one or both vocal cords. 

The association of paralysis of the palate and of the vocal cords, and 
especially the absence of palate reflex, serve to distinguish true bulbar 
lesion from the p^udo-bulbar paralysis resulting from bilateral lesion of 
the articulatory centres of the cortex or lenticular nuclei. 

The conjoint paralysis of the palate and vocal cords indicates lesion 
of the nucleus of the accessorio-vagus, or of its root fibres. In a patient 
recently under my own care there was a combination of paralysis of 
the right side of the face, right side of the palate, right vocal cord, 
right stemo-mastoid and trapezius, as well as the right glosso-pharyngeal. 
In this case there was probably lesion of the roots of the respective 
cranial nerves at their emergence from the medulla oblongata. The 
muscles of mastication have been affected in some cases. (See cases by 
Dixon Mann and Tildesley.) 

Trismus has been mentioned by Joffroy as a characteristic symptom 
in apoplectiform bulbar paralysis, but, as shown by Nothnagel, it is not 
a common symptom. 

Car dio -respiratory disturhanceSy such as irregularity of the heart, 
acceleration or retardation of the pulse, sighing,* irregular or laboured 
respiration, intense dyspnoea often amounting to orthopnoea, coughing, 
hiccough or vomiting have also been observed not infrequently. 

In a case reported by Glynn, of a small glioma in the middle line 
of the medulla at the level of the calamus scriptorius, there were 
present intense dyspnoea, paralysis of the diaphragm, vomiting, impaired 
movement of the lips and tongue, dysphagia, abolition of the palate 
reflex, and weakness in jj,ll four extremities, especially the arms. In this 
case there was also a trace of sugar in the urine. 

Albumiriuria and glycosmia have also been observed in connection 
with bulbar lesions, the latter more particularly with lesions of the floor 
of the fourth ventricle ; but their association with acute bulbar paralysis 
is by no means constant. 

De Jonge records a case of a small tubercle reaching from just 
below the left olivary body to the first cervical nerve, in which there 
was glycosuria, which he attributes to the lesion in question. He cites 
1 1 cases of glycosuria with disease of the medulla, in all of which the 
lesion was considerably higher than in this case \ and he conclucieB, there- 
fore, that the ^iabetic centre itself was not involved, but only the fibres 
proceeding from it to the periphery. 

Nummary , — The characteristic symptoms of lesion of the medulla 
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oblongata are impairment or paralysis of articulation^^ ]^onation and 
deglutition, with disturbances of the heart and re^iration, and not in- 
frequently paresis or paralysis of the limbs on one^r both sides. 

David Perrier. 
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APHASIA AND OTHER SPEECH DEFECTS 

Introduction. — The word aphasia ” is now commonly used as a general 
term including the widest variety of speech defects, and of defects which 
are dependent upon lesions in very varied parts of the brain. This I 
consider to be very undesirable, because the influence of Broca’s discovery 
is still so strong that tHe majority of persons connect this term “ aphasia ” 
with a lesion of one definite part of the brain — the third left. frontal con- 
volution. It seems to me desirable, therefore, that the word “ aphasia ’’ 
should be limited as much as possible to the defect caused by damage to 
this region ; and that different names should be applied to the speech 
defects due to lesions in other regions of the brain. Such a course will 
be adopted in this article. 

It is now well understood that one hemisphei^ of the brain exercises 
a dominant influence in connection with language both spoken and written, 
and that for right-handed persons it is the left hemisphere which is thus 
potent. In left-handed persons, however, it has been commonly found 
that the right is the dominating hemisphere for speech purposes. Thus 
it would seem that whether the left or the right hemisphere is to take 
the lead in speech functions in any given person, depends mainly upon 
whether such person is right or is left-handed. 

The degree to which in either case the second hemisphere intervenes 
is a matter of considerable importance, not only physiologically, but also 
from the point of view of the facility with “which compensation and 
recovery may be brought about in many cases in which spipech is lost or 
disturbed. 

Forms of vmd memory . — The problems concerning speech defects are 
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especially complicated because of the existence of four different kinds of 
word memory, each having its seat of registration in a definite part of the 
cerebral . cortex^ Thus there is (i.) an auditory roord-centrey where the 
sounds of words are registered ; (ii.) a visml word-cmtrey where the visual 
images of letters and words are registered ; (iii.) a glos^kirMe^hetic centrsy^ 
where the combined impressions which pass to the brain as a result of the 
movements of the lips, tongue, palate, larynx, and other parts concerned 
with articulate speech are re^stered ; and (iv.) a clieiro-kincBsthotic centrcy 
•where the sensory impressions resulting from the movements concerned in 
writing are stored up. From the latter two centres outgoing fibres 
emerge, and descend as part of the pyramidal tract ; those from the glosso- 
Idnsesthetic centr^ going to the motor speech centres in the bulb, and 
those from the chdlro-kinaesthetic centre going to the motor centres in 
the spinal cord by means of .which the act of writing is performed. 

The four word-centres are only specialised portions of the general 



Fio. 22. — Diagram sliowiiiK the approximate aitea of the four wonl-centres and their ooiuniiHfiun^H. 

auditory, the general visual, and the general kinaesthetic centres. The 
latter correspond with the so-called motor centres of the cortex. But in 
my opinion motor centres do not exist in the cortex — the functions 
formerly ascribed to sych centres being really carried out by sensory 
1 centres of kinmsthetic typo. The portion of these centres concerned with 
articulate speech is situated in the posterior part of the third left frontal 
convolution, and perhaps part of the foot of the ascending frontal (Broca's 
region) ; the portion concerned with writing has been supposed (after 
Exner) to be situated in the posterior part of the second frontal con- 
volution. This, however, is doubtful ; and it is even uncertain how far 
the writing centre has a locus apart from the region in which impressions 
resulting from more general movements of the hand and arm are regis- 
tered. The auditory word-centre is situated in the posterior half or two- 
thirds of the upper temj^ral convolution, with perhaps the poslerior part 
of the second temporal convolution. The visual word-centra seems to be 
localised in the angular gyrus and in part of the supramarginal gyrus. 
These, at all events, are the regions which clinico-pathological research in 
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rriAn geems to indicate as being most concerned with the several word- 
memories. 

Order of development of the different word-centr ^, — In regard to the 
order of development of these different centres it would seem clear that 
Ahe auditory word-centre is the first to be called into play, since the child 
learns to understand speech for many months before he is able to speak 
After a time he makes attempts to speak, and then the glosso-kinsesthetic 
centre becomes gradually organised unddr the influence of incitations 
proceeding from the auditory word-centre — the stimuli passing along* 
certain associational paths, which are thus gradually laid down. After a 
year or two the visual word-centre becomes organised as the child is 
taught to recognise letters and words ; and simultan^usly two sets of 
associational channels (or commissural fibres) are laid* down between the 
auditory word-centre and this visual word-centre. Ultimately, when the 



Fio. 28. — A diagram illuHtratiug the relative i)OBitlonfl of the different word-centres and the mode in 
which they are connected by commissures. The connections Indicated by dotted lines indicate 
possible but less habitual routes for the iiossage of stimuli. ' 


child becomes able to read, there must be activity first in the visual word- 
centre, then in the auditory word-centre, and immediately afterwards in 
the glosso-kinsesthetic centre. r 

Subsequently, as the child learns to write, the cheiro-kinsesthetic centre 
becomes organised, the guiding influence of the visual centre being called 
into play, and this would be accompanied by the development of associa- 
tion channels between the two centres. The visual centre, in fact, holds 
the same sort of relation to the act of writing that the auditory word- 
centre holds to articulate ^eech. In writing from dictation, and probably 
also in writing spontaneously, the train of activity starts in the au(Utory 
word-centre, spreads to the visual centre, and thence on to the cheiro- 
kinsBsthet^ centre, whence the outgoing stimuli pass over to the motor 
centres in the spinal cord. 

In these * various ways functional associations of the^closest kind 
become established between the four word-centres, those in the frontal 
convolutions (kinsssthetic centres), however, never acting alone but always 
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n response to incitations coming to them either from the auditory or 
rom the visual word-centre. 

The order of association above given is, however, probably not always 
)bserved. Thus there*is reason to believe that in some persons who are 
‘ auditives ” and well accustomed to write, the stimulus for this process^ 
nay pass at once from the auditory word-centre to the cheiro-kinsesthotic 
sentre without passing through the visual word-centre. And, again, that 
in certain well-educated “ visuals ” much accustomed to read aloud, the 
stimulus, during this process, may pass from the visual word-centre direct 
bo the glosso-kinsesthetic centre without passing through the auditory 
word-centre — just as it must do in the case of deaf-mutes who have been 
taught to speak bjr the lip-reading process. These and other occasional 
Eissociational channets are indicated in Fig. 23 by dotted lines. 

The 'part played hy the right cerdrral hemisphere in speech functions . — 
Too little attention has been paid to this question, which becomes one of 
great importance when we have to consider the mode in which a cure, or 
restoration of function, is brought about in many varieties of speech 
defect. As above indicated, functioTial compensation in the case of 
destruction of the left auditory word-centre may sometimes be effected 
by the visual word-centre taking on now functions (that is, acting directly 
on the glosso-kinsesthetic centre); and in the case of destruction of the 
visual word-centre functional compensation may be brought about by the 
auditory word-centre taking on new functions (that is, acting directly on 
the cheiro-kinsBsthetic centre). 

But other possibilities in the way of functional substitution are to 
be looked for by reason of the word -centres in the right hemisphere 
assuming an unwonted degree of activity. * 

Some writers (Lichtheim, Wernicke, Dt^jerine) seem to think that no 
word-centres exist in the right hemisphere of a right-handed person. 
This is, in my opinipn, a great mistake. 

When we hear another person speak, the auditory impressions must 
impinge upon the right as well as upon the left hemisphere ; and, similarly, 
when we read letters or words in a book, we know that such visual 
impressions must proceed equally to the two hemispheres. Again, when 
we speak, glosso-kinaestnetic impressions should stream up equally from 
the bilateral muscles in action to the third frontal convolution in each 
hemisphere. In writing with the right hand, cheiro-kinaesthetic impressions, 
of course, go only to the left hemisphere, so that here the case is excep- 
tional, and the corresponding centre of the right hemisphere must remain 
undeveloped. The case of this latter function is therefore different from 
that of the other three whose performance seems necessarily to lead to 
development of the corresponding centres on each side of the brain. 
Thus it would appear that a certain amount of organisation of the right 
auditory word-centre, of ^the right visual word-centre, and of lihe right 
gloBBo-kinsestlmtic centre, is certain to occur simultaneoui^y with the 
organisation of corresponding centres in the left hemisphere. We seem 
bound to admit, therefore, that each hemisphere has the chance of being 
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educated bo far as the mere recepticm of speech impressima is con- 
cerned. It is when we come to the executive side of speech functions 
that the great difference begins to appear between the relative activity of 
the two hemispheres of the brain. * 

The fact that after a time the left hemisphere takes the lead, and that 
motor incitations pass off almost exclusively from it, probably leads 
gradually to a more complete organisation of the different word-centres 
in this hemisphere, and a more complete k^iitting of them together by the 
development of commissural fibres. « 

The similar centres in the two hemispheres are probably also' brought 
into association with each other by means of commissural fibres forming 
part of the corpus callosum. The existence of such ^sociational fibres 
between the two glosso-kinsesthetic centres accounts for the recovery of 
speech that takes place in certain cases of aphemia. The existence of 
similar fibres between the two auditory word-centres seems shown by the 
non-occurrence of word-deafness in cases where hearing is lost on the 
right side; whilst a consideration of the pathology of the condition 
known as “pure word-blindness” (as we shall see later on) makes it 
probable that commissural fibres also exist between the two visual word- 
centres. 

The difference in the degree of activity of the two cerebral hemispheres 
during speech would tend to become more and more accentuated in future 
years, and would in all probability lead to a much higher grade of 
functional activity, even on the receptive side, in the three kinds of word- 
centres pertaining to the leading hemisphere. 

It will subsequently be shown, moreover, that there is reason for 
believing that each auditory word-centre is in relation with Broca's centre, 
so that in some cases where there has been destruction of the left auditory 
word-centre word-deafness ' may be transitory, and fair speech soon be 
possible by reason of the increased action of the a^iditory word-centre 
of the right hemisphere, through a diagonally disposed commissure, upon 
the left glosso-kinaesthetic centre. 

The seat of the primary recall of words . — In silent thought and in 
ordinary speech a memorial recall of words the great majority of 
persons seems to take place first in the auditory word-centre, though this 
is almost immediately followed by less or more activity in Broca’s centre. 
In a very smalb percentage of persons who are exceptionally strong 
“ visuals,” this primary recall of words may occur in the visual word- 
centre. All clinical evidence, however, is against the notion that the 
initial activity in the recall of words ever occurs in Broca’s centre. This, 
like other kineesthetic centres, seems only to be called into play at the 
instigation of stimuli coming from the auditory or the visual centres, 
though ^e contrary view has been strongly advocated by Strieker and 
others. This subject I have recently dealt with more at length in toy 
first Lumleikn lecture (5). 

Different modes of indtaiion of auditory and visual word^Snires . — ^It is 
important for the interpretation of speech defects to b^r in mind that the 
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fnnolionfl of the auditory word-centre are carried on in obedience ^to 
stimuli of th^ee degrees of intensity, (i.) The weakest stimuli, and fiie 
first to fail in producing their customary effect, are what we may call 
“volitional” stimuli, under the influence of which so-called spontaneous 
speech is produced— words being recollected as they are wanted for thci 
expression of thought, (ii.) Stronger stimuli are those of an “associa- 
tional ” order, which come to the auditory from the visual word-centre 
when this is actively aroused, ^s in the process of reading aloud, (iii.) 
•The strongest stimuli all are those of a “ sensory ” type, coming to the 
auditor/ word-centre directly from without, as when a patient is bidden 
repeat any given word. 

• !^cept in theVery rare cases in which words are first revived in the 
visual word-centre r&ther than in the auditory during silent thought, the 
former centre reacts only to associational and sensory stimuli — so that 
what is known as amnesia verbalis (which is a failure of recollection for 
words) is practically limited to defects of the auditory word-centre. 

Word -images as integral components of peicepts and concepts . — The 
functional unification of the word-centres of which I have hitherto spoken 
is not of such a kind as to remain in a state of isolation. Words that 
are heard are first of all associated in the mind of the child with external 
objects, so that such auditory impressions become linked, by means of 
associational fibres, with the organic seats of the several sensory im- 
pressions — also freely connected with one another — that the child has 
been able to derive from this or that object. Thus the name subsequently 
becomes revived as part of the perceptive process whenever the object is 
again presented. The sight of the mother recalls the name “ Mamma,” 
just as the sound of this word would revive thfe corresponding visual, 
tactile, and other images. After a time the auditory representative of 
the name becomes reinforced by glosso-kinsesthetic impressions as soon as 
the child learns to ,utter the word ; later by visual impressions when it 
learns to read, and by cheiro-kinsesthetic impressions when it has learned 
to write. 

The several components of word-percepts are thus brought not only 
into relation with one apother, but become no less intimately associated 
with the several sensory components of object-percepts. The result is 
that the hearing or the sight of the name of any object immediately calls 
up in the older child or in the adult an idea of the object, just as its 
presentation to sight or other sense produces a nascent activity in the 
several centres in which its name is registered, though mainly in the 
auditory and the visual centres. 

Words soon become to a very large extent the symbols whereby we 
carry on our thoughts, and this thinking by means of words becomes all 
the more thorough as thought becomes more complex. We can think of 
^ particular person or of fc particular plant as well by recalling fhe visual 
^image as by ^ret^ling the name. But when in thinking »we have to 
recall general n^es, such as “ animal ” or “ tree,” or still more abstract 
names such as “virtue” or “vice,” it becomes certain that in silent 
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taught we use the words as symbols for the more or less complex ideas 
wmch they represent. And if we bear in mind that the seats in which 
tAiese wor^ are registered (our word-centres) are in organic and functional 
relation with the seats of registration ' of the cbiresponding percepts^ 
cconcepts, etc., we are enabled in a measure to understand how the 
reviv^ of the word in the mind (as the thought-counter) is associated 
with an almost simultaneous activity in the seats of registration of the 
corresponding percepts and concepts. 

We may thus recognise how it happens that^n simple acts of per-* 
ception, and still more in simple thought processes, we have no limitation 
of cerebral activity to narrowly localised centres, but rather widespree^ 
processes of activity in very varied regions of the cortex, and thal^ too, 
in both hemispheres of the brain. In our talk aboifb individual centres 
and their functions we are apt to forget how much the brain acts as a 
whole even in operations that seem comparatively simple, and many of 
those who have written on aphasia have, as I venture to think, not 
sufficiently taken into account the fact that the name constitutes an 
integral element of the percept or of the concept. 

Does conception take place in a single centre altogether apart from percep- 
tion f — This is a most important question concerning which much difference 
of opinion exists among writers on speech, defects. Broadbent, Kussmaul, 
Charcot, Lichtheim, and Wernicke have taken the affirmative position 
more or less positively. I was the first to express dissent from this view, 
and have since been followed by de Watteville, Ross, Allen Starr, and 
Wyllie, all of whom have likewise decided against the supposed necessity 
of postulating a separate centre for ideas or concepts. 

My opposition to this postulation of a single separate “ centre for 
concepts ” (or “ centre for ideas ” as it is called by others) was based 
originally upon psychological considerations. It seemed to me wholly 
unnecessary and at variance with what appeared to, be the real nature 
of the process of perception and conception. 

Then, again, I am unable to find any clear evidence from clinical data 
tending to prove the existence of a separate “ centre for concepts ” — or, 
in other words, any existing forms of speech defect that can Only be ex- 
plained by supposing the existence of a lesion in such a separate centre 
or, as Lichtheim supposes, in the course of its afferent or efferent fibres. 
I am convinced that the supposed necessity for assuming the existence 
of a single separate “centre for concepts,” when seeking to interpret 
diflibrent forms of speech defect, may in many cases be obviated by a 
fuller, recognition of the different^ degrees of functional excitability that^ 
may obtain in the auditory and the visual word-centres respectively. 
We shall see that their molecular mobility may be so much lowered that 
they are only capable of responding to powerful stimuli. Thus, whilst 
volitionaF recall or “ recollection ” may be impossible within their province, 
they may , still be capable of acting in association with t>^er centres — 
as when reeling may be fluent though voluntary speecli is ^greatly im- 
paired ; and they ma^r act still more easily under a diritct sensory stimulus 
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— as when a word is repeated which the patient has just heajtl 
pronounced. 

Another cause that has led to this postulation of a ‘‘ centre for 
concepts ” is traceable* I think, to an inadequate realisation of the nature 
of a perceptive process, and of the fact that a name may and does constitute^ 
an integral part of th© complexus of revived sensory impressions which go 
to constitute such a process. 

Again, as it would be quke easy to show, perceptive processes vary 
greatly in complexity, and merge by insensible gradations into processes 
of conception. It seems thoroughly legitimate, therefore, to suppose 
that these latter more specialised modes of mental activity, whilst having 
their roots in perceptive centres, must be completed in outgrowths there- 
from — that is, in parts of the brain which are in close relation structurally 
and functionally with the several sensory centres. I have commonly 
spoken of such regions as “ annexes ” of the perceptive centres. 

Of late Flechsig (33) has called special attention to four areas of the 
cortex that differ from the sensory areas, since they are neither in relation 
with afferent nor with efferent fibres. He assumes that these regions sub- 
serve higher mental functions than those carried on in the sensory centres, 
and terms such regions association areas.’’ These regions seem, therefore, 
to correspond with what I have referred to above as annexes of the 
perceptive centres.” They occupy a large proportion of the cerebal 
cortex and are thus located by Flechsig : (i.) in parts of the pre-frontal 
lobes ; (ii.) a large portion of the temporal lobes ; (iii.) a considerable area 
in the posterior parietal region ; and (iv.) the island of Reil. These four 
fairly well-defined areas are, as above stated, not directly connected with 
afferent or with efferent fibres, and in addition to ‘this two other reasons 
are given for supposing them to be concerned with the carrying on of 
higher functions. Flechsig points out, in the first place, that these regions 
remain immature a^d completely devoid of myeline for several months 
after birth, though the sensorial centres have arrived at comparative 
maturity ; and, secondly, that these association centres are the parts 
which are especially developed in the brain of man as compared with 
that of the lower animajs. 

It is only fair to Broadbent to point out that more than twenty years 
previously he had cited (18) almost exactly these regions of the cerebral 
cortex as parts that were neither in direct relation with peduncular fibres 
nor with those of the corpus callosum, and that he had attributed to these 
regions just the same functions as those now assigned to them by Flechsig. 
He adds : “ Now the convolutions which I have enumerated as having no 
direct communication with the crus, central ganglia, or corpus callosum, 
are, in the first place, those which are latest in order of development, and 
on this ground alone might be supposed to be concerned in the more 
strictly mental faculties which are latest in their manifestations. They 
-are those which constitute the difference between the human cerebrum 
and the cerebrum of the quadrumana \ and it would, moreover, seem to 
accord with the general plan of construction of the nervous system and 
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we know of the mental operatidhei thii^t theee convolutions, 
lire withdrawn, so to speak, from direct, relation with the outer 
should be the seat of the more purely intellecjtual operations.’^ 

; It is, I think, perfectly legitimate to suppose tfiat the annexes of the 
Mnsoiy centres, to which I have previously referred, tend to be developed 
in the directions above indicated by Broadbent and Flechsig, though how 
much of these territories they occupy must remain altogether uncertain. 
It sCems also probable that there is no sharp line of demarcation between 
ithese annexes and the several sensory areas, and that the confined sensory^ 
areae together with the annexes are a>ccustomed to be thrown into functional 
activity more m' less simultaneously. Thus the processes of perception and 
conception, together with revival of linguistic sym^ls, are probably 
almost as inseparable in their localisation as they ar^in their nature and 
modes of occurrence, and their anatomical substrata must be supposed 
to occupy a very considerable extent of the cortex of both hemispheres. 

A final question now remains for consideration related to this other 
which we have just been considering. It is this — Where are we to look 
for the registration and revival of words in the cerebral cortex ? It may 
be said that this question has been already answered. And so it has 
tentatively and in a general sense. We have laid stress upon the exist- 
ence of foiu* different kinds of memorial registration of words and the 
probable sites of such word-centres in the hemispheres. We have indi- 
cated also that the glosso- and the cheiro-kinaesthetic centres constitute 
definite parts of the general kinaesthetic centres, and that the auditory 
and the visual w'ord-centres probably also constitute more or less separate 
parts of the general auditory and visual centres. 

Something addition'&l, however, may now be said concerning the sites 
of these word-centres which could not well have been said at an earlier 
period, and that is, that each of them is probably to be found partly on 
the confines of its percept centre and partly on that of. its related annexe. 
This supposition is made because some words (especially names of things, 
persons, and places) are in closest relation with sensory centres ; whilst 
others, such as verbs, adjectives, prepositions, and other parts of speech 
constituting the framework of language, are in ^Joser relation vnth con- 
ceptual processes. These two modes of functional activity are, as I have 
said, absolutely inseparable from one another, and therefore the several 
word-centres must be in most intimate relation both with the sensory 
centres and with their annexes. 

If the views above expressed be anything like an approximation to 
the truth, it may be judged how vain it would be to attempt to base our 
explanation of any of the different kinds of speech defect upon the supposed 
existence of some one separate centre for “ideation,” “conception,” or 
“naming” which is connected by means of commissures (long enough 
and separate enough to permit of isolated damage) with sensory centres 
on the one sMe and with motor centres on the Other. ^ 

The two writers who have, in recent years, dwelt most in their 
enumeration and classification of speech defects upon the supposed exist- 
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ence of a Bfepaxate centre for concepts have been Lichtheim and Wernicke 
the^ latter to a considerable extent following, though also developine, 
the views of the former. Lichtheim’s memoir, published in 1884, and 
illufltr^a by diagrams^n which he shows a centre for concepts altogether 
apart from the sensory centres, attracted great attention both in this 
country and abroad. , He described forms of speech defect which he 
attributed to lesions of the afferent and of the efferent fibres respectively 
in relation with such a centre ior concepts— and in this he was followed 
by Weimcke. Yet when we seek Lichtheim’s justification for thus 
postulating ^ a centre altogether apart, and embodying this view in 
numerous dia^ams, we actually find him saying (46) “ this has been done 
for simplicity s sal^, and that he does not consider the function of con- 
ception “to be locaKsed in one spot of the brain, but rather to result 
from the combined action of the whole sensory sphere.” This statement 
seems to me to invalidate much of his exposition, 'and to make it almost 
impossible for him legitimately to suppose, as he does, that two of his 
types of speech defects arc to be explained by the supposition of the 
existence of a lesion involving either the afferent or the efferent fibres 
pertaining to such a widely -diffused centre. In addition there is the 
serious defect that his diagrams are at variance with his views on this 
important subject. 


Classification of Speech Defects 

From what has been said it will be seen that in the study of speech 
defects it is necessary to consider the effects of lesions in the following 
situations : {a) in the different kinds of word-centres ; (i) in the different 
commissures by means of which these centres are eunnected with one 
another; (c) in the internuncial or pyramidal fibres connecting the 
two kinaesthetic word-centres with their related motor-centres, in the bulb 
and in the cervical region of the spinal cord ; and {d) in those motor- 
centres themselves which are concerned with the actual production of 
speech and writing. 

On the whole, however, it seems best to describe the defects in a 
somewhat different order. We shall begin, therefore, with the considera- 
tion of defects due to lesions in the motor-centres ; then to lesions of the 
pyramidal fibres; and, lastly, to cortical lesions involving the different 
centres and the commissures by which they are united. Our subject 
will consequently be dealt with under the following main divisions : — 

(A) Sub -cortical lesions: — 1. Lesions of motor -centres for speech 
and writing; IL Lesions of pyramidal fibres going to these centres. 
(B) Cortical lesions : — III. Lesions of the glosso- and cheiro-kinaesthetic 
centres; IV. Lesions of the auditory and the visual word^ centres ; 
V. Lesions of the commis&res between the word-centres. 
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1 Defects of Speech and Whiting due to Structural or 
Functional Degradation in MotoQi-centres 

Loss or extreme difficulty in dpeeck due to strqctural disease in the 
bulbar speech-centres is now commonly known by the name aruvrthria. 
In the different forms of this trouble we kave to do with various grades 
of difficulty in utterance, while the power of communicating the thoughte 
by writing, as well as the mental power of the patient, may be unim- 
paired. It is, at all events, unnecessary that there should be any 
accompanying defects of this kind. Both spoken and written speech 
may also be comprehended as well as ever. ^ 

There are two general diseases of the nervous system, namely, chorea 
and disseminated sclerosis, in which slight anarthric defects are commonly 
met with. And there are other localised diseases of the bulb in which 
structural lesions of a better known and of a grosser type exist, and where 
difficulties of utterance are more uniformly encountered. These diseases 
include the chronic affection known as glosso-labio-laryngeal paralysis, 
and the various acute affections comprised under the term “ acute bulbar 
disease.’’ 

It is quite unnecessary to dwell upon these different forms of difficult 
utterance or anarthric defect, because a reference to their several characters 
will be found under the description of these different diseases. 

Other speech defects of the anarthric type are due to functional 
perversions rather than to structural defects of the motor speech-centres. 
Of these there are three principal varieties, namely, (a) Bailing; (If) 
Stammering ; and (c) Aphthongia. 

(а) Lolling is, as Kussmaul says (43), ** the term used to characterise the 
speech of children before they have learned to pronqunce their words so 
as to be intelligible to all persons.” It is therefore a defect due to a want 
of precision in the oral articulatory mechanism. In an ordinarily healthy 
child who is properly taught, and who shows an adequate amount of 
attention, this want of precision soon disappears ;^but where the attention 
and training are defective it may linger long beyond the usual age. On 
the other hand, in those children whose brains and intelligence are defective 
this imperfect articulation may never wholly disappear. As a temporary 
defect, falling is met with in persons under different degrees of alcoholic 
intoxication. 

(б) Stammering is so important a defect that it is considered in a 
separate article [see page 448]. 

(c) Aphthongia is a very rare affection of which only a few instances 
have been recorded (Fleury, Panthel, Ball). According to Floury (34), who 
first nambd and described the condition, its moat prominent feature seems 
to consist of “ cramps in the territory of distribution of the hypoglossi, 
which set in whenever an attempt to speak is made, and render articulate 
expression impossible.” The condition has mostly shown itself after great 
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mental excitement, and this on one occasion was due to an operation for 
excision of the tonsils. The spasm is sometimes limited to the intrinsic 
muscles of the tongue^ though in Panthers case the extrinsic muscles in 
the neck connected with the larynx were also involved. In Ball’s case (1), 
when the patient attempted to speak there was a spasmodic contraction* 
of the muscles of the tongue, causing the organ to assume a dome-likc 
shape and to be closely applied to the roof of the palate. 

A very few words will sufece for all that need be said concerning 
defects in writmg due to structural or functional degradation of the motor- 
centres in the spinal cord upon which such acts depend. 

It is obvious ijiat structural disease involving the motor-centres in 
the spinal cord consenied with the act of writing Avill lead, through different 
degrees of paralysis of the hand and arm, to defects in this power com- 
parable with different degrees of anarthria caused by lesions in the bulbar 
motor-centres. Disease of the peripheral nerves leading from the spinal 
centres would produce very similar disabilities in regard to writing — they 
are, in fact, sufficiently common in cases of peripheral neuritis — though 
well-marked defects of speech caused by disease of peripheral nerves is 
much less common. 

Again, in writer’s cramp wo hi^ve a spasmodic and disordered action 
of the muscles concerned in writing, due probably to a functionally 
perverted activity of these spinal motor centres, leading to disabilities in 
connection with the act of writing which are very analogous to stammering 
and aphthongia as speech defects. 


II. Defects of Speech and Writing due to Structural or 
Functional Degradation of Pyraiviidal Fibres 

The fibres to wdneh reference is now to be made arc those in relation 
with speech that issue from the third frontal convolution and pass through 
the internal capsule to the bulbar speech-centres ; while in the case of 
writing they are those that issue from the foot of the second fiontfil 
convolution (or thereabouts), and which similarly pass down in the 
pyramidal tract to certain motor-centres in the right side of the cerviwil 
enlargement of the spinal cord. To such fibres, connecting sensory with 
motor centres, I am accustomed to apply the term “ internuncial,” in 
order to distinguish them from “ commissural ’’ fibres, which connect 
either two sensory or two motor centres with one another. 

The speech defects belonging to this category I have for some years 
past thought it best to group under the term apliemm. They vary very 
much in degree in different cases — that is, from mere “thickness” or 
indistinctness of articulation (incomplete aphemia) to actual loss^f speech 
or dumbness (complete apTiemia). ^ 

The cases* of incomplete aphemia cannot, so far as the mere form of 
the speech defect is concerned, be strictly differentiated clinically from 
forms of anarthria of similar severity. The distinction between aphemia 
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and anarthria must, therefore, depend upon the nature of the collateral 
associated conditions. One of the most important distinctions is the fact 
that the impaired utterance in bulbar disease is n^juch more apt than in 
that due to damage to pyramidal fibres (except where this damage is 
•'situated in the pons Varolii) to be associated with more or less difficulty 
of deglutition, and also with more severe paralysis "of the sixth, seventh, 
eighth, or twelfth cranial nerves. There is also, in the speech defects due 
to bulbar lesions, a much greater tendSicy to the existence of some 
amount of bilateral paralysis of limbs and trunk muscles. 

It is, however, useful to keep up a difference in name founded upon 
the difference in the site of the lesion in the two cases.^ This course will 
contribute to clearness in the classification of speech defects. 

In all the cases of aphemia, whether slight or severe, the essential 
characters of the speech defect are, as I have said, just like those of 
anarthria — that is, there may be no trace of mental impairment ; where 
the right hand does not chance to be paralysed the patient’s power of 
expressing his thoughts by writing is in no way diminished ; and ho is 
perfectly able to understand both spoken and written speech. 

So far as we know at present, the internuncial fibres with which we 
are now concerned pass downwards op each side through the “ internal 
capsule ” in the situation of the forming a slender band named by 
Brissaud the “ geniculate fasciculus,” ^ which descends in the foot of the 
peduncle, between the inteimal and the middle third of this body, on its 
way to the nuclei in the bulb that are concerned with the movements of 
the lips, tongue, soft palate, and larynx in the production of articulate 
speech. 

Similar amounts of damage to these fibres alone ought always to 
produce similar degrees of aphemia, in whatever part of their course the 
damage may occur. The varying degrees of aphemia met with in different 
cases will depend, therefore, upon the extent to which the functions of 
the fibres (all or some) arc interfered with in some part of their course. 

Aphemia is clearly not a sensory defect — it is not a form of amnesia 
— ^because the subjects of it can revive words in all possible modes, and 
are, therefore, able to think and express their thoughts with an un- 
impaired freedom by writing. If the aphemia be in any way incomplete, 
moreover, such a case can be easily discriminated from a case of aphasia 
by the fact that the aphemic patient will always at once make an attempt, 
when bidden, to pronounce some simple word or syllable- (however poor 
the attempt may be), while the typical aphasic patient is unable to make 
any such attempt — he will not try even to repeat the simplest vowel 
sound. 

The reason of this important distinction seems to me to lie entirely 
in the situation of the lesion in the two cases. In aphasia, one of the 
most important word-centres for the expressieSn of thought is afflicted \ 
whilst in aphemia, as I understand it, all the centres in which the memory 

^ And by Pitres “le faisceau pediculo-frontal inferienr** — which seems idtogether too 
unwieldy a nomenclature. 



APHASIu^ AND OTHER SPEECH DEFECTS 


407 


of words can be revived are intact, the damage occurs beyond these, and 
there is consequently nothing to interfere with the flow of thought and, 
in incomplete cases, nothing whatever to prevent attempts at articulation 
being made, just as similar attempts can always be made by patients 
suffering from disease which involves the bulbar articulatory centres. 

Then, again, tha degree of severity of the aphemia that would be 
occasioned by a given amount of damage to these fibres when it oqcurs 
in the right hemisphere of the brain is altogether less than that which 
• would bo produced by a similar lesion in the left hemisphere, so long as 
the person is rightrhanded. This is now fully recognised, and the reason 
for it was thus clearly stated by Kussmaul (44) : — “ The familiar fact that 
centro-hemispherib hemiplegia of the right side is often associated with 
defects of articulatibn, frequently amounting to total loss of speech, which 
are at once more lasting and more severe than the slighter and more 
transient dysarthries occurring with left hemiplegia, proves that the main 
current of the centrifugal impulses of speech passes downwards through 
the left cerebral hemisphere. But since dysarthric troubles — though 
usually of a trifling kind — arc noticed, as a rule, in connection with left 
hemiplegia likewise, we must conclude that, beside the main current 
just referred to, a weaker accessory current is transmitted through the 
right hemisphere.^’ 

By the “weaker accessory current” of centrifugal impulses above 
referred to by Kussmaul as passing down through the right hemisphere, 
he meant the impulses that are transmitted from the right third frontal 
convolution through internuncial fibres on that side ; and this view must 
not be confounded with that of Lichtheim, who assumes (in my opinion, 
on no adequate grounds) that the geniculate faSciculus from the foot of 
the third left frontal bifurcates rather high up, and sends a small con- 
tingent of its fibres by way of the corpus callosum to the opposite hemi- 
sphere, there to pa^s down in the right internal capsule (47a). He makes 
this supposition with the view of accounting for the more complete cases of 
aphemia (what he calls “ subcortical aphasia ”) mostly found to 1)c duo to 
lesions situated in the white matter, not far below the cortex, in the 
region of the third frontal convolution. 

It seems, however, quite unnecessary to make such an assumption, 
because these cases of complete aphemia due to subcortical lesions may 
be even better explained by supposing that we have to do with destruction, 
not only of the whole of the geniculate fasciculus, but also of the first 
part of the commissiual fibres which pass from the left to the right 
third frontal convolution. It seems pretty clear that a lesion of these 
two sets of fibres would produce complete aphemia or dumbness. Two 
typical cases with lesions in this situation, in which there was complete 
mutism in one and almost complete mutism in another, whilst ability to 
write freely was preserved in teth, have been recorded by D6jerine (25). 

It WOUI 4 seem, however, that in some elderly persons an almost 
similarly complete aphemic condition may be produced by a lesion of the 
left geniculate fasciculus at some distance from the third frontal con- 
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volution — that is, close to the corpus striatum. Two such cases have been 
recorded by Pitres (58), and one by Oulmont. It looks as if in these 
cases, having regard to the sites of the lesions, the commissural fibres 
between the two third frontal convolutions could not have been involved, 
^nd that the complete aphemia must have been produced by the de- 
struction of the left geniculate fascicrdus alone. • 

Numbers of cases of lesions in the course of this left geniculate fasciculus 
will be found recorded as cases of “ aphasia,^’ or, in more modem language, 
as cases of “ motor aphasia.” Several of them are referred to by Pitres • 
and Boyer, and others have been more recently cited by Ross, but very 
few of them afford any conclusive evidence. Some are doubtful cases, 
where there has been more than one lesion ; others ^e cases in which 
the lesion was too extensive to be at all conclusive ; Whilst others, again, 
are cases in which the clinical details are too defective to enable us to 
speak positively as to the nature of the speech defect. 

In cases of incomplete aphemia the patient’s utterance (so far as it 
goes) is consistently and uniformly bad. In an aphasic patient, on the 
other hand, in whom the third left frontal is destroyed, there is often the 
constant distinct articulation of certain words or phrases (“recurring 
utterances”), the production of which is commonly attributed to the 
activity of the right hemisphere. Why then, it may be said, does the 
right hemisphere not similarly come into play in bad cases of aphemia ? 
The only reply I can make to this is to suggest that when Broca’s region 
is uninjured, and the speech stimulus is able to pass therefrom through 
a varying length of its own internuncial path without much obstruction, 
the right hemisphere is not called upon, and the speech stimulus con- 
tinues to be sent along 'the old obstructed or blocked path. But when 
Broca’s centre is destroyed, any speech that can be produced must result 
from calls upon the right hemisphere, and for long can only be such 
familiar and well-worn utterances as “ yes ” and “ no,” or common occa- 
sional expressions such as “ nurse,” “ oh dear,” etc. 

In regard to the duration of aphemic ‘defects this will depend upon 
two or three conditions. Much, for instance, will depend upon whether 
the fibres of the geniculate fasciculus are actually destroyed or only 
temporarily disabled. When they are only pressed upon by extravasated 
blood or an abscess, the subsequent partial absorption of the clot or the 
opening of the abscess may relieve the fibres from pressure, and so 
diminish the aphemia, while no such speedy disappearance of the speech 
trouble would be possible if these fibres were actually tom across. In 
these latter cases, however, there is still the possibility of the right hemi- 
sphere after a time taking on compensatory functions in the manner first 
suggested by Broadbent, that is, through incitations passing across by 
fibres of the corpus callosum from the left to the right third frontal con- 
volution, and thence through the originally sms&ler right geniculate fas- 
ciculus to the^motor-centres in the bulb. There are difficulti^js in the way 
of such a process, though it does seem to occur occasionally. A good 
example of this would appear to be furnished by a case published by 
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D^jerine (27), and also in toother recorded by Pitres (69). In other cases, 
however, even where the damage to the left side of the brain has occuiTcd 
in early life, so that the^chance of the establishment of such a compens^itory 
activity on the part of the right hemisphere might be regarded as 
greatest, no recovery of speech has taken place. 

It is, of course, •self-evident that if these intemuncial fibres are 
damaged on both sides of the brain, there must necessarily be incomplete 
or complete aphemia, accordiitg to the degi'ee of completeness of their 
destruction. In such a case, moreover, with severe bilateral lesions, 
recovery would be impossible. The clinical characteristics of this con- 
dition very closely resemble that produced by simultaneous lesions of 
the left together i^th the right third frontal convolutions, and they have 
been grouped together under the name of “pseudo-bulbar paralysis,” 
because of their resemblance to the group of symptoms commonly met 
with where disease actually invades the bulb. A typical example of the 
double cortical lesion has been recorded by Barlow. In other cases a 
lesion of the centre has been met with on one side and of the inter- 
iiuncial fibres on the other. 

All these cases are distinguished from those of real bulbar paralysis 
from the fact that there is a history of two separate attacks, and that it 
was after the second of these that the paralysis of the lips, tongue, cind 
pharynx occurred. Then, in addition, in pseudo-bulbar paralysis there is 
no wasting of the tongue or alteration in its electrical excitability, and 
there is also no loss of the palatal or pharyngeal reflex. Still, in many 
cases, especially where the previous history is difficult to obtain, it may 
not be easy to arrive at .a positive diagnosis between those two 
conditions. * 

No isolated defect of wHting corresponding with aphemia as a speech 
defect seems to exist in a recognisable form. This is due to the fact that 
a lesion involving the intemuncial fibres between the cheiro-kinaesthetic 
centres and the motor-centres in the cervical region of the cord, in any 
part of their extent, would almost certainly cause paralysis of the hand 
also for movements other than those concerned with writing. Thus the 
mere agraphic defect wquld be merged in and concealed by a wider form 
of paralysis. The reason why this same kind of result does not occur in 
the aphemic class of cases is because here, even though the intemuncial 
channels may be blocked in the left hemisphere, by means of which the 
specially combined movements needed for articulate speech are called 
into play, the right hemisphere is still capable of calling into action the 
bilateral bulbar nuclei concerned with other less specialised movements of 
lips, tongue, and palate ; consequently, it is only the articulatory move- 
ments of these organs that are paralysed in a case of aphemia. The 
special paralysis of speech is not merg^ in a wider defect simply because, 
for the actuation of movAnents other than those of speech, the bilateral 
niotor-centres^of the medulla may still be called into pla^?* by the un- 
damaged right hemisphere. 
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ni Defects of Speech and Writing duetto Disabilities in 

THE GlOSSO-KIN^STHETIC A^D CHEIRO-KINiESTHETIC CENTRES 

It will be best first of all to consider the effects of ordinary lesions in 
these centres. We shall thus be the -better able subsequently to consider 
the effects of mere functional disabilities ^and transitory disturbances of 
these centres brought about by a great variety of causes, and which 
consequently are by no means uncommon. 

Defects due to gross lesions. — These kinsssthetic centres are, as I 
have already observed, concerned more with the exj^ression of thought 
than with the thinking process. Their activity is in^ the main roused as 
thought is about to translate itself into action. Although with lesions 
limited to these regions the power of thinking may not be very greatly 
interfered with, still it is nearly always interfered with to some extent, 
so that patients having such lesions do not usually exhibit anything like 
the same amount of mental clearness as that shown by patients suffering 
from aphemia. 

The fact that speech and writing are so frequently involved together 
in cases of aphasia is due partly to the proximity of the glosso- and the 
cheiro-kinsesthetic centres, and perhaps not less to the proximity of the 
two sets of commissural fibres connecting these centres with the auditory 
and the visual word-centres respectively. Simultaneous damage to these 
commissures may in fact be a cause of typical cases of aphasia with 
agraphia, not distinguishable in their clinical characteristics from the 
results of combined disease of tho centres themselves. 

Some of the earlier observers of aphasic cases, such as Trousseau, 
Hughlings Jackson (39), and Gairdiier, seemed to consider that the 
inability to write was as much a result of a lesion ki Broca’s region as 
inability to speak, and contended that there was almost always a parity 
between these defects. This, however, is not borne out by an examination 
of recorded cases, as I have endeavoured to show in my second Lumleian 
lecture (6). r 

One of the first to dwell upon the marked inequality that may be met 
with between these two disabilities was W. Ogle, to whom we owe the 
introduction of the term “ agraphia.” This latter kind of defect is much 
less noticeable than the former, because the x)atient is also often more or 
less paralysed in the right hand and arm. In such cases attempts at 
writing would only be possible, if at all, where the right side of the 
brain and the left hand have been more or less educated, and frequently 
no serious efforts have been made in this direction. 

Though aphasic patients are unable to give voluntary and pre- 
considered expression to their thoughts, words, V)r even short phrases and 
oaths, may dbcasionally be uttered under the influence of strong emotion. 
We often find these patients able to make use of short familiar words like 
“ yes ” or “no” in response to questions addressed to them, though they may 
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be often inappropriately employed. The articulation of such words, or 
“ recurring utterances ” as they are now commonly termed, is generally 
supposed to be brought about through the intervention of the compara- 
tively unedu^ted right third frontal convolution. As Hughlings Jackson 
originally pointed out, such a patient is quite unable to repeat one 
these words which he is continually bringing out, or, indeed, any other 
simple vowel sound when he is asked to do so. He cannot utter it, that 
is, in a purely voluntary manher, in response to a request or command. 

* Another interesting peculiarity is also often seen when resident foreigners 
become aphasic. During recovery it is found that they are at first only 
able to express themselves in that Language in which they are most 
thoroughly verse^ — namely, in their own native tongue. 1 have seen 
this in several patients. Two were Glermans who had been long resident 
in this country ; yet, after an attack of right hemiplegia and aphasia, 
each of them was for a long time unable to utter a word of English. 
When they began to spe^ik they used German words only ; and .after 
they had further recovered, if occasionally in want of a word while 
speaking English, it was always a German e(iuivalcnt that first presented 
itself. 

There are many instances on record in which, though the aphasic con- 
dition itself has been complete and associated Avith more or less agraphia, 
the mental powers of the patients have been fairly well preserved. Many 
of such individuals have been able to read intelligently to themselves, 
and play games, like draughts or cribbage, perhaps better than their 
neighbours. 

The views of Trousseau and others before referred to, Avho m.aintained 
that agraphia as well as aphasia is a consequence *of destruction of Broca^s 
region, have of late years been adopted by Wernicke, Dejcrine, Wyllie, 
and Miralli^. They go farther still in attaching an overweening import- 
ance to this centrci They maintain that destruction of this region causes, 
in addition to agraphia, an interference with silent thought by hindering 
the revival of auditory Avord images, and that it also leads to alexia. 
AVernicke, Dejerine, and MirallitS even disbelieve in the existence of any 
cortical centre haAring the same relation to Avriting moA'ements that 
Broca’s centre has to~ speech movements. These various points require 
some separate consideration. 

(i.) Does destruction of Broca^s region (done entail verbal o^nwesm ? — To 
this question I am decidedly inclined to give a negative answer, relying 
upon the reasons previously given to show that words are primarily 
revived in the auditory Avord-centre rather than in Broca’s centre, and 
upon the evidence of actual cases to show that where the lesion is limited 
to this region there is no sympathetic disturbance of the auditory centre 
sufficient to cause amnesia verbalis after the first shock that may arise 
from the lesion has subAded. Cases recorded by Guido Banti, Dickinson, 
Wadham, ai}d others (see second Lumlcian lecture) fully 'bear out this 
view, seeing that the ability of such patients to write freely showed 
clearly that they could recall words. Exceptions to this rule may occa- 
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Bionally be met with ; that is, it may happen that the severance of Broca’s 
centre from the auditory and the visual word-centres may greatly impair 
the functional readiness of these latter centres, an^ so hinder the spon- 
taneous revival of the auditory Iknd the visual images of words. This, 
^however, I believe to be the exception rather than the rule. 

(ii.) Does dedr\uiioii of Broca^s region entail alexia ? — In reading, a 
proper comprehension of the meaning of the text requires, as I believe, 
a conjoint revival of the words in the visdal and in the auditory word- 
centres, but that for this mere comprehension it is not necessary for the' 
stimulus to pass on to Broca’s centre as it must do in reading aloud. 

It may, however, be freely admitted that if the way is open, and this 
latter centre is in a healthy condition, it does cominonjy receive in read- 
ing to oneself a slight stimulus from the auditory Vord-centre, a fact 
which is often enough shown by the occurrence of involuntary, half- 
whispered mutterings when reading. It may also be admitted that the 
rousing of all three centres does give assistance in the comprehension of 
anything difficult, as is shown by the common practice of reading aloud 
any passage the meaning of which may be at all obscure. By this 
proceeding aid is obtained, however, not alone by the full rousing of the 
glosso-kinseathctic centre, as there is also the full activity of the auditory 
word-centre following upon the spoken words. This kind of aid is indeed 
commonly needed, as Wernicke pointed out, by an uneducated person for 
the full comprehension of almost all that he reads. Therefore it may 
easily happen when such a person becomes aphasic from destruction of 
Broca’s region that alexia may go with the aphasia. Similar aid may be 
necessary in cases in which there is functional weakness of the visual 
word-centre. It would* seem, jiowever, that in some persons the com- 
prehension of writing or printing does not even require the associated 
activity of the auditory word-centre, so long as the visual word-centre is 
in a healthy condition and its other associational fibres are intact. This 
is proved by the fact that in a case recorded by Wernicke and Fried- 
lander, in which there was aphasia associated with w^ord-deafness (due to 
a lesion in Broca’s region and also in the upper temporal convolution), 
the patient was able to read well and even to write. There is also a 
valuable case of word-deafness (with lesions in both upper temporal con- 
volutions) recorded by Mills, and to be referred to farther on, in which 
the patient was able to understand what she read; and a still more 
remarkable case recorded by Pick, with very similar lesions, in which, 
although the patient was word -deaf, he could write and comprehend 
perfectly what he read. 

Many of the cases in which there has been alexia coexisting with 
aphasia are, I think, instances where there have been rather wide lesions, 
extending jar beyond the third frontal convolution and involving also the 
visual word-centre. Some of them may be cahes in which there was 
originally word-deafness as well as word-blindness, but wherfs the former 
has disappeared early — which Lichtheim contends to be customary. I 
have shown, moreover, that in some of the cases in which alexia coexists 
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with aphasia, hemiansesthesia is also present. This fact would tend to 
prove that in such cases we have either to do with a wide lesion extend- 
ing from the third frontal convolution back to the posterior part of the 
internal capsule, or elsb with a separate j[esion in this situation — that is, 
in a brain region contiguous to the visual word-centre, which might 
therefore itself have been involved. * 

(iii.) Is it right to deny the existence of a fecial centre for the registration 
aiul regulation of m'iting movern^nts ? — The case in regard to writing seems 
•to me to bo almost exactly comparable with that of speaking, and indeed 
of all other habitual voluntary movements, whether complex or simple. 
Each set of movements must be associated with a set of ingoing impres- 
sions (kinaesthetic) which are registered in different portions of the 
Kolandic area of tihs cortex. This must bo as inevitably true for writing 
movements as for speech movements ; and just as re-excitation of Broca’s 
region under stimulation from the auditory word-centre is necessary for 
speech, so a* re-excitation of the centre in which the impressions generated 
by writing movements are registered is, under stimulation from the 
visual word-centre, needful for the production of writing movements. 

Yet both Wernicke and D6jerine say that the intervention of a 
special centre for writing movements is not necessary, on the ground 
that writing consists of a simple copying of the \dsual images stored up 
in the visual word-centres. But I maintain that the visual word-centre 
cannot act directly upon the motor-centres in the cord, and that the 
conjoint activity (for co-ordinating purposes) of a kinsesthetic centre is 
quite as essential in the case of writing movements, as is the activity of 
Broca’s region for the production of speech movements. 

Again, how can it possibly be alleged as a walid argument against 
the existence of a cheiro-kinaesthetic centre in a man accustomed to write 
with his right hand that this same man is able to write rudely on 
sand with his fojt, or that he can, after a fashion, write with his 
elbow, or with a pencil placed between his teeth? Clearly, in these 
other crude modes of writing he would simply be dependent upon the 
activity of other parts of the general kinsesthetic centre. Such objections 
seem, therefore, to be altogether futile. 

It is, however, altogether another question, and one which does seem 
open to discussion, whether the cortical centre in which the sensory 
impressions produced by writing movements are registered exists alto- 
gether apart, or whether its structural elements are inextricably mixed 
up with others pertaining to less special movements of the hand and 
arm. If there is a completely separate scat of registration, destruction 
of such a centre should produce loss of the 'power of writing, indepen- 
dently of paralysis of other less special movements of the limb. If 
otherwise, the loss of power of writing from damage to the cortical 
region in which its kineeithetic impressions are registered wouW never be 
able to occur alone, but would always be merged in a ^oro general 
paralysis of *the limb, and it will be remembered that we came to the 
conclusion that this was the cause of the absence of agraphia as a 
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aeparote symptom resulting from damage to the pyramidal tract. In 
other words, no agraphia of this type would be recogmsable as 
such; it would not be looked for, because the coexisting parrfysis 
of the hand and arm would nat|^lly be supposed to be, and would in 
fact be, a sufficient cause of the inability to write. On the whole it 
must, I think, be said that no actual proof has yet ^been given that the 
centre for writing movements is topographically distinct — in other words, 
that- Exner’s or any other separate localisatipn of such a centre has yet to 
be definitely proved. The evidence that I have previously referred to,, 
though it has been sufficient to discountenance the idea that destruction 
of Broca’s centre of itself gives rise to agraphia, has no pretence to be 
adequate for the localisation of a separate centre, and the cases that 
have hitherto been published in support of Exner’s lec&lisation are all of 
them open to very legitimate objections, as I have endeavoured to show 
6ls0\irlio]r0a 

Th 0 n, again, one of the causes which led Dejerine to deny the very 
existence of a centre for writing movements seems to have been based 
upon the characteristics of two cases that were brought forward^ by 
Pitres, and Avhich, upon the basis of his authority, have been often cited 
by others as affording some evidence of the correctness of Exner s local- 
isation. They were cases in which the patients were unable to write 
spontaneously or from dictation, and yet were able to copy writing. If 
the centre is destroyed, says Dejerine, the possibility of executing any 
kind of writing should be abolished. That at first sight seems perfectly 
true ; and it may be a valid criticism against Pitres for quoting any such 
cases as instances of “ motor agraphia.” But Dejerine and his followers 
have overlooked the possibility that Pitres may not have been quite 
correct in his interpretation of these cases — in which there was no 
necropsy. They have not recognised the fact that this particular com- 
bination of symptoms may be present without the existence of what is 
called “ sensory aphasia ” in any of its forms. It can bo shown, however, 
that such a combination of symptoms may be easily explmned by a 
cutting across of the audito-visual commissure that transmits impressions 
from the auditory to the visual word-centre (Fig. 23, b). This I believe, 
after careful study of his memoir, to bo the explanation of the partial 
agraphic defecte in the two well-known cases cited by Pitres, as examples 
of the effects produced by damage to th^ cortical centre for writing move- 
ments (60). It is obvious that damage to the commissure above mentioned 
would be capable of preventing the passage of stimuli from the auditory 
to the visual word-centre such as would be necessary in writing spon- 
taneously or from dictation, whilst it would leave the power of copying 
writing intact so long as the visual word-centre, the commissure connect- 
ing it with the writing centre, and this centre itself remained undamaged. 

The question, therefore, whether there is* an altogether separate 
cheiro-kinsesthetic centre must be considered as still doubtful, and m 
there are no simple uncomplicated cases of a^aphia, instances of this 
defect in association with aphasia to some minor extent can alone bo 
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referred to in illustration of damage to a possibly separate cheiro-kiii- 
sesthetic centre, or from damage to the commissure connecting it with the 
visual word-centre. This is the class of cases that was originally reported 
by W. Ogle in his ^per on “ Aphasia ^nd Agraphia.” In these cases 
there is no association with word-blindness, and nothing to prevent the 
patient learning to write with his left hand. Two such cases have been 
recoided by Broadbent (19), and one by Ogle. 

The way in which these f^rms of agi-aphia are to be distinguished 
from the agraphia occurring under other conditions may best be shown 
by the following table, in which are embodied conclusions the legitimacy 
of several of which will be subsequently shown : — 


Agraphia 


Complete 


Partial 


Uncomplicated. 


Complicated with word-bliiidiiess. 

^No spontaneous writing or from 
dictation, but can copy ; no 
word-deafness. 

iNo. spontaneous wTitiiig, or from 
dictation, but can copy ; word- 
deafness present. 

I Can write spontaneously or from 
dictation, but cannot copy ; 
word-bliudnesa present. 


S 3. 
I 

!'■ 

5. 

re. 


Destruction of cheiro-kinausthetic 
centre. 

Destruction of the visuo - kiii- 
resthetic commissuro. 

Destruction of the visual word- 
ceiitre. 

Destruction of the audito- visual 
commissure. 

Destruction of the auditory word- 
centre. 

Destruction of the visual word- 
centre (in some educated audi- 
tives). 

Isolation of the visual word-centre 
froii^all afferent fibres. 


The supposition is that in the large majority of cases the various 
lesions that have been above referred to as causes of complete or partial 
agraphia will be in The left hemisphere in right-handed and in the right 
hemisphere in left-handed persons. Of these various forms. Nos. 1, 2, 
and 7 should occur in all individuals alike, in association with the lesions 
named ; tut Nos. 3 and 6 are two degrees of agraphia that may be met 
with in association witli word-blindness, according as the individuals in 
whom the lesions specified occur are “ visuals,” or strong “ auditives ” 
much accustomed to write. On the other hand, Nos. 4 and 5 are two 
cases in which the same degree of agraphia may be met with, but differ- 
ing by the absence of word-deafness in the one case and its presence in 
the other. I say may be, because such symptoms might not occur in a 
strong visual It will be observed also that each of the partial forms of 
agraphia except the first is associated either with word-deafness or vrith 
word-blindness. 

Defects due to ftiectional disabilities and transitory* disturb- 
anees. — ^In association with very various sets of conditions aphasia occurs 
not infrequeiftly as a temporary disability, and sometimes with a marked 
tendency to recurrence, where the brief duration and the complete 
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fooovfficy make it improbable that it fean have been due to any gross 

■ What the proximate causative conditions have been in these different 
sets of cases it is mostly impossible definitely to tay. Instead of soften- 
ings of brain tissue, hflsmorrhages, abscesses, new growths, or traumatisms 
of the brain as causes of the loss of speech, we ^can only, in order to 
mcount for the defects of which we are now about to speak, appeal 
bo ischaemia from irritative congestion, ^mporary thromboses, minute 
3 mboIisms, or spasms of vessels, affecting the posterior part of the thirds 
or the third and second frontal convolutions ; in other cases to a variously 
brought about inhibition,’’ or other little understood cause leading to 
degradation of function in the same parts. Whatever* the precise cause 
of the disability happens to be, this may, as with functional paralysis of 
limbs, persist for variable periods (hours, days, months, or even two or 
more years), and yet permit ultimately of a perfect restoration of function 
more or less rapidly brought about. 

In these cases we have to suppose that from one or other of the 
causes above referred to, the molecular mobility of the glosso-kinsBsthetic 
centre is so reduced, that it is unable to send down to the bulbar speech- 
centres incitations strong enough to call them into activity. 

The principal causative or associated conditions may now be referred 
to in succession. 

(a) Irntative congestion or thromhom, following upon excessive lUe/rary vx/rJe 
or business worry, or as a result of exposure to cold, — Trousseau (70) has 
recorded several interesting cases of this type, and one has also been 
published by Scoresby -Jackson. In several of these cases agraphia 
as well as aphasia hac been present, and during recovery the patients 
have for a time been amnesic or paraphasic — so that the disability may 
have extended to the visual and the auditory word-centres, and not been 
confined to Broca’s region. ^ 

{b) Minute embolisms. — Nothnagel (53) has called attention to cases of 
this land in which patients suffering from valvular heart disease were 
suddenly attacked with aphasia unattended by other symptoms, the loss 
of speech disappearing in the course of one or two days. 

(c) Spasms of vessels, — E. O. Daly has recorded a remarkable case 

in which “ recurring attacks of transient aphasia and right hemiplegia,” 
the duration of which varied from three minutes up to three hours, 
occurred in an elderly gentleman. These attacks were supposed to be 
due to spasms of vessels brought about under the influence of gouty and 
ursemic poisons in the blood. Brissaud also refers to a case of 
recurrent aphasia with right hemiplegia, which showed itself in a woman 
suffering from grave heart failure. At each relapse of the cardiac 
asystole there was a corresponding return of the paralysis in the right 
limbs witii transitory aphasia. c 

(d) Narcotic and other poisons introduced from without. — Many cases are 
on record in which poisoning by stramonium, belladonna, caWabis indica, 
tobacco, and opium have, among other symptoms, given risen to tern* 
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porary aphasia, and sometimes to verbal amnesia. Inferences to cases 
of thm kind, and also as to aphasia produced by snake-poison, will be 
found in Bateman’s WQ|:k (14). Aphasia has also been met with as one 
of the various nervous symptoms that may be produced by lead. 

(s) Poisons tngsfodered within the system , — Under this head may be ^ 
i Deluded a very miscellaneous group of cases in which aphasia occurs as 
a temporary symptom in the course of certain specific fevers (especially 
typhoid, but more rarely in ty|)hus, small-pox, measles, and yellow fever), 
in the puerperal state, in diabetes, Bright’s disease, and gout. 

In these different cases of poisoning (whether of extrinsic or of 
intrinsic origin) the precise mode of production of the aphasia probably 
varies a good deaf, In some cases (i.) the altered quality of the blood 
may favour the occurrence of small and perhaps tempoiary thromboses in 
the vessels of the cortical centres at fault; in others (ii.) the poisons 
circulating in the blood may lead to contractions of the small arterioles, 
thus temporarily cutting off more or less completely the blood-supply 
of these same cortical centres ; while in other cases it may be duo (iii.) 
to the direct action of the various poisons upon the nerve elements of the 
cortical centres affected. 

In other classes of temporary aphasia about to be referred to, the 
actual mode of pathogenesis would seem to be no less obscure ; though 
in some of them it would be commonly said to be due to “ exhaustion ” 
of nerve elements following upon epileptiform discharges ; or else, in still 
other cases, to an oven more mysterious process known as “inhibition,” 
to which some are prone to appeal where explanation is difficult. 

(/) Befme w aftei' epUeptifoim conmdsions ,- — It is now a familiar fact 
that in cases of epileptiform convulsions of the Jacksonian type, when- 
ever the convulsion begins with twitching about the right side of the 
mouth (in right-handed persons), or with sensations and twitchings in 
the tongue, aphasia may precede and follow for a more or less brief 
period the occurrence of each of such fits. 

A temporary aphasia may also occur in the early stages, or during 
the course of general paralysis of the insane, as an immediate sequence 
of one of the so-called ^ congestive attacks ” to which these patients are 
liable. 

In other cases, as we shall presently see, another form of speechless- 
ness, known as “ hysterical mutism,” is found to follow some attacks of 
convulsions of a hysterical type. 

(g) In association with insanity ^ catalepsy y and ecstasy , — A condition of 
mutism is not at all uncommon in patients suffering from chronic 
dementia or melancholia. It is often a Jack of will to speak (sometimes 
under the induence of hallucinations or delusions) which leads to mutism 
extending, it may bo, over a long series of years (64). In ^telepsy 
and ecstasy the speechleftness is probably due to a mere suspension of 
volition. In all these cases, therefore, we have to do with ifrhat may be 

best termed “ pseudo-mutism.” >u i. r 

(A) From fright and othei' pm&iful emotions . — Many cases both of 
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aphasia and of mutism have been recorded as resulting from these causes. 
In the case of an accident it often happens that the importance of the 
mental shock and its consequences far transceij^ds the mere physical 
injury. 

(i) Reflex irriiatum in dssocialion wUh neuralgia^ intestinal vxjrms^ etc . — 
Bateman refers to three cases in which temporary loss of speech occurred 
in association with facial neuralgia, and also to three other cases where 
the presence of worms in the intestine waff associated with loss of speech 
which disappeared more or leas quickly after their expulsion (l$;i 

(j) By hypnotic suggestion . — Charcot and others have been able to 
produce typic^ “hysterical mutism in some hysterical patients who 
proved capable of being hypnotised. The mutism thqs obtained during 
the somnambulistic period was found to persist in the* waking state, imless 
proper steps were t^en to terminate it (21). 

(A;) Hysteria . — ^The cases of temporary speechlessness that occur in 
hysteria belong almost solely to the type just referred to— that of 
“ hysterical mutism.” These cases are now commonly known by that 
name, though they were formerly included with others under the more 
genei^ designation of “ functional aphasia.” The former name was first 
given by Revilliod of Geneva ; the condition was subsequently made 
widely Imown by Charcot ; whilst valuable series of cases have since been 
recorded by Cartez, Bock, and Nattier. 

The view taken by Liouville and Debove to the effect that “ hysteri- 
cal mutism ” is only a rarer and more aggravated form of a condition 
which is familiar enough as “ hysterical aphonia ” has more recently been 
enforced by Wyllie. This doctrine was also adopted by Charcot, who 
showed that there arff many features common to the two conditions. 
Thus they occur in the same type of patients ; they are produced by 
similar exciting causes, and are not infrequently found to alternate with 
one another in the same patient. Mutism is clearly the more severe con- 
dition of the two, as in it there is an absence of the power of whispering 
as well as of speaking aloud. 

The leading peculiarities of hysterical mutism are these. Its onset is 
generally sudden, often after a Mght or some strong emotional disturb- 
ance. Sometimes it follows a hysterical seizure, with or without paralysis 
of limbs. At other times it occurs without assignable cause, or it may 
be induced, as already stated, in some hypnotised persons by suggestion. 
The subjects of this disability are completely mute, presenting in this 
respect a notable contrast to ordinary aphasics, since they make use of 
no “recurring utterances” or articulate sounds of any iind. The in- 
tellect seems unimpaired, and they are able freely to express their 
thoughts in writing. Though the common movements of the lips, 
tongue, |nd palate are preserved, these parts are unable to act in the 
particidar combinations needful for speech movements, and in association 
with the other combinations of muscular action pertaining to the vocal 
mechanism. Some of the muscles of the larynx are often found to be 
more or less paralysed, though the particular muscles involved have 
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varied in different cases. There is frequently also more or less complete 
ansesthesia of the larynx and of the pharynx. 

Sometimes hysterical mutism occurs in association with many hysteri- 
cal stigmata, while at o^her times it may be almost the sole manifestation 
of this neurosis. Recovery may occur suddenly, perhaps after a fit or 
a recu^ence of some ^strong emotion, or it may be more gradual under 
treatment \ and in some of the latter cases there may be a sort of stam- 
mering articulation for days, o^ even weeks, before speech is completely 
i^estored. Several cases have been more or less rapidly cured by 
putting the patients under the influence of ether — during recovery from 
which they have begun to speak volubly. This occurred in one case 
recorded by Jacoby even where the dumbness had been in existence for 
five years (42). • 

It is not uncommon for mutism of this type to recur in the same 
individual on two or three occasions. At times, however, the attacks 
recur again and again over a space of eighteen months or more ; this was 
the case in a patient who, towards the close of such a period, came under 
my care in the National Hospital. Delasiauve also has recorded the case 
of a lady who for three years was, at each menstrual period, affected with 
mutism and partial paraplegia. A still more remarkable case has been 
recorded by Hun (38), in which frequently recurring attacks of mutism 
were generally associated with deafness or blindness — one or both of 
these disabilities often ceasing after an attack of hysterical convulsions. 

Much discussion has taken place as to the pathogenesis of hysterical 
mutism.” Charcot adopted the view of Marey that whispered speech is 
the product of the oral mechanism alone, and that the larynx takes no 
part in its production. He thought, therefore, th^^t aphonia was a result 
of a partial paralysis of the adductor muscles of the larynx ; and that 
hysterical mutism was due to a lack of ability to execute the proper 
specialised movements necessary for the articulation of words — to a 
partial paralysis, iii fact, of the oral mechanism. Wyllie, however, 
following Michael Foster, maintains (72) that the larynx does take part 
in whispering, and that there can be no speech without the co-operation 
of both the oral and the laryngeal mechanisma He believes, therefore, 
that disabilities of either of these mechanisms, or, of course, of both of 
them together, may produce mutism, and refers to various cases in 
Nattier’s list in support of his opinion. 

The question as to the part of the nervous system that we are to 
suppose to be at fault in cases of hysterical mutism and of aphonia now 
remainB to be considered. 

I formerly thought that these cases of mutism were instances of com- 
plete aphemia, dependent upon a functional defect in the outgoing fibres 
from the left third frontal gyrus (11)— because cases of subcortical defect, 
where there was no damjige to either of the word-centres, at that time 
seemed to me alone capable of producing the particular cojnbination of 
symptoms mSt with in hysterical mutism. I always recognised that it 
would have been more satisfactory if one could have supposed that in 
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hysterical mutism a region of the cortex itself was at fault. It is true 
that in some cases of complete aphemia due to subcortical organic lesions 
a mutism has been produced almost exactly similar to that met with in the 
hysterical cases. On the other hand, a case recorded by Guido Banti has 
convinced me that the symptoms may not be different even when an organic 
lesion exists in the posterior part of the third frontal ^convolution, salong as 
it is absolutely limited thereto and leaves the cheiro-kinscsthetic centre 
uninjured. This very important case shows that in some individuals (be- 
sides the preservation of ability to write) the destruction of Bi'oca’s region 
alone may not interfere with the general intelligence any more than does 
a lesion in the bulbar speech-centres, or one involving the internuncial 
fibres between them and the left third frontal gyrus.* But if such may 
be the case with regard to an organic lesion in Broca’s^ region, we may all 
the more readily admit that a similar absence of agraphia and a similar 
preservation of intelligence may result from a functional disability affect- 
ing this region. We have seen that this, in fact, was Charcot's explana- 
tion of the condition (22). He considered hysterical mutism to be an 
instance of pure motor aphasia, resulting from a functional disability in 
Broca’s convolution. This, however, is by no means an adequate explana- 
tion of the condition. 

We have seen that Charcot, too, sharply distinguished aphonia from 
hysterical mutism ; while we have come to the conclusion that these are, 
in all probability, only different degrees of the same affection — since the 
oral and the vocal mechanisms are probably concerned in all speech, 
whether it be sonorous or whispered. Still we must suppose that the 
cortical speech centre in Broca’s region which I name the glosso-kinaesthetic 
is really composed of tiro parts — one of them being the centre for the oral 
mechanism, and the other, the centre for the vocal speech mechanism. 

At first it was thought from the experiments of Semon and Horsley 
upon dumb animals that the adductors of the laryqx were alone repre- 
sented in the cortex, and that in the anterior part of the foot of the 
ascending frontal ; but Bisien Bussell has since ascertained that the 
adductors are also represented in a region slightly removed therefrom. 
He, however, confirms the statement of Semon and Horsley that there 
is a complete bilateral representation of the laryngeal movements in the 
cortex, so that destruction of the centre on one side will not produce 
paralysis of the muscles of the opposite side of the larynx, seeing that 
they can still be called into activity by the uninjured centre in the 
opposite hemisphere. 

If a similar bilateral representation of the laryngeal movements con- 
cerned with speech exists in man,^ it would follow that to account for 
hysterical aphonia, characterised by paresis of the laryngeal adductors, 
we must suppose that the corresponding centres of both hemispheres 
have t^el^ simultaneously affected and degraded in functional activity. 

1 This cannbt, however, with certainty be considered to foUow from tht fact that ex{)eri- 
ments jipoif loiter ' animals show that common movements of the larynx are bilaterally 
represented- 
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It has been^ shown, however, that hysterical mutism is intimately 
related to aphonia \ and therefore mutism might be supposed, even for this 
reason alone, to be dup to a bilateral affection of the cortex. But we 
shall now see that there is another reason pointing in the same direction. 

Chart’s explanation of hysterical mutism does not account in any 1 
way fdf the fundamental difference that exists l>e tween it and ordinary 
simple aphasia. The subject of the former affection is as we have seen 
absolutely mute, and has no ‘•recurring utterances ” of any kind. It is 
dommonly supposed that in ordinary aphasia due to a lesion in Broca’s 
convolution, the recurring "utterances are brought about through the 
instrumentality of the right hemisphere. The same kind of thing would, 
therefore, doubtlel^ -occur in the functional affection if the left third 
frontal were alone iifvolved ; but as, instead, there is absolute dumbness, 
we are, I think, bound to assume that in this disorder there must be a 
simultaneous affection of the posterior part of the right as well as of the 
left third frontal convolution. 

Thus the clinical differences between aphasia and hysterical mutism 
force us to the same kind of conclusion as to the pathogenesis of the 
latter affection as that to which we are also led by a consideration of the 
intimate relations existing between it and hysterical aphonia — it compels 
us to believe in the existence of a bilateral cortical disability in Broca’s 
region in each of these affections, though varying in intensity in the two 
cases. This explanation, I believe, has not hitherto been adduced for 
either of these affections. 

It will be observed that in this discussion I have not axlopted or 
hitherto referred to the hypothesis of Wyllie as to the existence of certain 
subdivisions of what he calls Broca’s convolutifin. I say “what he 
calls Broca’s convolution,” because instead of limiting this region, as is 
customary, to the foot of the third frontal convolution, Wyllie seeks to 
include under it als« the foot of the ascending frontal and the foot of the 
ascending parietal convolutions (74). He suggests that in these two 
latter sites the “ executive cortical motor mechanisms ” concerned with 
speech are to be found — comprising a “centre for phonation,” and a 
“ centre for the oral aiiticulative mechanism ” ; while in the foot of the 
third frontal are stored up the “guiding psycho-motor images for spoken 
speech,” or, in other words, what I have termed “ glosso-kinaesthetic 
impressions.” These views £ave been accepted and still further elaborated 
by Elder (32a), who also reports one case which he thinks “ goes a long 
way to support the hypothesis of Wyllie.” 

Now, in regard to the impressions registered in the foot of the third 
frontal convolution, it would appear, as I have said, that Wyllie's “ guiding 
psycho-motor images ” correspond with what I term kinsesthetic impres- 
sions, and further that these impressions resulting from speech njpvements 
must partly correspond ijrtth impressions from the oral and partly from 
the voc^l subdivision of the speech mechanism. These, accdMing to my 
view, are the guiding sense -impressions which (in conjunction with 
auditory word-images) act directly upon, and are capable of evoking the 
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activity of the bulbar-motor centres. ^ thorcfore, do not believe 
iniwe eziatenoe of the ‘‘cortical executive motor mechanisms for speech, 
which Wyllie and Elder assume to exist at the phases of the ascending 
frontal and parietal convolutions ; and, further, I consider the reasoning 
which induced Wyllie to suppose that such centres might be thuB:|^tuated 
is of itself open to very grave criticism. * 

He seems to have been guided altogether too much by the results 
obtained by experimental physiologists ^Ferrier, Semon, Horsley, and 
others) upon monkeys and dogs, and not to have kept distinctly in mind 
that the movements of the larynx resulting from stimulation of the cortex 
in these dumb animals could not have been such movements as were 
concerned with speech, though they might have beeiv the reproductions 
of much less specialised movements of the vocal cords (adduction and 
abduction) associated with respiratory acts ; and again, that the move- 
ments of the lips and tongue similarly induced in these dumb animals 
could not afford any evidence as to the site of the “oral articulative 
mechanism,” although they would serve to determine the seat of registra- 
tion in such animals of the impressions resulting from the common move- 
ments of these parts concerned with biting, mastication, etc. 

The very fact, however, that such common movements are registered 
in these sites (if it may be considered to hold good for the human subject) 
would of itself lead us to look elsewhere for the registration in man of 
the highly specialised movements concerned in speech — they might, for 
instance, be found in the contiguous foot of the third frontal convolution. 
And as Wyllie himself admits {loc, dt. p. 301) — though in a rather 
hesitating way — the clinical evidence points to the importance of the 
foot of the third fronlal, and not to the bases of the ascending frontal 
and parietal convolutions, as the region most concerned with the pro- 
duction of speech. It ought to be almost superftuous to enforce the 
point that it is upon clinical evidence alone that wcf must rely, and not 
upon the “conclusions of the experimental physiologists” drawn from 
experiments upon dumb animals, for the localisation of speech-centres. 

An attentive study of the case above referred to that has been recorded 
by Elder, seems to me to show that the lesionp was an essentially sub- 
cortical one, and that all the defects in articulation met with could have 
been produced by damage to some of the^ pyramidal fibres proceeding 
from the foot of the third frontal convolution, even though the lesion 
also destroyed portions of the bases of the ascending frontal and parietal 
convolutions. 

No real evidence is therefore forthcoming in favour of the hypothesis 
of Wyllie ; and that the distinction which I have dwelt upon between 
the common movements of the lips, tongue, and palate, and the common 
movements of the vocal cords, as contrasted with the highly specialised 
combinations of movements of these parts concerned in speech is a per- 
fectly valid *one, is shown by the fact that in hysterical mutism, though 
the latter movements are impossible, the common movements of the lips, 
tongue,' and palate are unaffected — ^just as in aphonia the vocal cords can 
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be perfootly a^proziiiiated during the act of coughii^, though they can- 
not be brought together as a component of the movements necessary for . 
speech. 

IV. Difects of Speech and Writing due to Dirabiuties in the 
Auditory and the Visual WordoFntres * 

Since the publication in the year 1874 of an important memoir by 
, Wernicke entitled Der aphasisSie SympUmm-amplee, it has been the fashion 
* to speak of the defects of speech due to lesions in the auditory and the visual 
woid-centres as ** sensory aphasia,” in contradistinction to that produced by 
damage to BrocR ’9 region, which, in accordance with then prevalent notions, 
was and has since4i|^en very commonly spoken of as “ motor aphasia.” This 
mode of dis tinguishing these defects, though it has a certain convenience 
and has been widely adopted, is not in accor^nce with my views, as I hold 
the latter to be as much a sensory region of the brain as the former. It 
would, I believe, be much bettor if the term “ aphasia ” were restricted to 
the defects of speech produced by lesions in Broca’s region, and the term 
“ a pLamiA. ” to thoso dependent upon subcortical lesions in the course of 
the pyramidal fibres, leaving the speech defects produced by lesions of the 
convolutions around the posterior extremity of the Sylvian fissure to 1 m 
grouped as so many varieties of “ amnesia.” Under this latter generic 
name many forms of speech defect would be included, duo to defective 
recall of the auditory and the visual imajges of words, and produced 
either by lesions of the auditory and the visual word-centres themselves, 
or of the commissures by which they are united to one another and to 
corresponding centres in the opposite hemisphere. In all thwe cases 
there would bo more or less interference with the recall of auditory and 
visual images of words. And whether we call the case one of "sensory 
aphasia ” or of “ amnesia,” in each instance alike the precise degree and 
nature of the defdct or defects would have to bo settled by a syste^tic 
so as to determine whether we had to do with mere dimin- 
ished recollection of words, with complete loss of their auditory or 
visual images, or with other combinations of symptoms pointing either to 
partial isolation of th«se centres from one another, or to isolation from 
the general auditory or visual word-centres of which they form part. 

It is true that such a nomenclature involves a slight inconsistency, 
seeing that aphasia and agraphia are also, in accordance with my view, 
forms of amnesia due to the non-revival of glosso-kinaesthetic and chem<> 
kinresthetic images respectively. But these kinaathetic i^ges, as I 
play only a smaU part in thinking processes, and neither of 
them is subject to independent conscious recall like the auditory and 
visual images of words which constitute our habitual thoi^ht-countere. 
The inconsistency is, moreover, much less than that which is,entaiM by 
speaking of “motor ^hasia” and “sensory aphasia, as though t^ 
fomer Wdnged to a radically different category and r^ly depended 
upon the lesion of a motor-centre. The advantage would be great of 
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t|fcft term aphasia” to its original ■ d gnifto ^jop^ shd tmt includ- 
< ing ntiidor it various types of speech defects wmdh-ojuRS veriii^ dffierent 
in nature and produced by lenons in totalljr different cerebral regions ; 
this is especially desirable when the objectionable generic term sensory 
apharia ” can be replaced by another firing a very similar general con- 
notation. 

The nature of word-deafness and word-blindness wba clearly recognised 
by me in 1869 (12), and in 1874 Wemi<^e determined the region of 
the brain at fault in word-deafness as the hinder half of the left upper 
temporal convolution, with perhaps a portiem of the hinder extrmnity of 
the middle temporal convolution. Wernicke was far from correct, how- 
ever, in saying that the complex of symptoms resulting from such a 
lesion was word-deafness, paraphasia, alexia, and agraphia. This view 
as po the symptomatology of the lesion was found^ upon too narrow 
a basis of observed cases with necropsies. A wider experience and 
knowledge necessitates its complete revision. 



Fig. 24.— Diagram Hliowing the approximate Hites of the four wonl -centres in the left cerebral 

hemisphere. 

What Wernicke originally described as a single set of symptoms 
named “ sensory aphasia,” referred by him to a lesion of the posterior 
extremities of the upper and middle temporal convolutions, Eussmaul 
shortly afterwards broke up into two groups of symptoms. Accoiding 
to Eussmaul, what he first termed word-deafness ” is the primaiy and 
essential result of destruction of the hinder extremities of the upper 
temx)oral convolutions j while what he termed “ word-blindness ” holds a 
similar essential relationship to destruction of the angular and parts of 
the supramarginal gyri. This is the view now commonly held, and both 
varieties are spoken of as forms of ** sensory aphasia,” though Wernicke’s 
original doctrine as to the very complex resiUts of a lesion in the audi- 
tory word-centre is held at the present day by D^jerine as well as by 
Mir«4!^ (5Q). They both speak of word-deafness^ paraphasia, alexia, and 
agrajpbift as the results of such a lesion. 

It must be*admitted that the functional relations of the aihditory and 
the visual, word-centres are so intimate, and their sites so close to one 
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aoother, aJea ion 4)O G»pjing 4ie-OBe ie apt more or leas to interfere 
with the j^te^tions of the other for a longer or shorter period — the degree 
and dunjitioii of such interference varying with the nature and abruptness 
of the lesion, as well hs with the different endowments of individuals. 
Disturbmee to a very marked extent of the functions of the visual word- 
centre ta a result oi lesion in tlie upper teinpoml eonvo\\x\ione la, liow- 
ever, by no meaus so universal as Wernicke’s and D^jerine’s statements 
as to the symptomatology of*this lesion would imply. Thus, out of 
sixteen record^; cases of “sensory aphasia” in which the lesion was 
pretty closely lin|ited to the hinder part of the first and more or less of 
the second temporal convolutions, in only five of them is there any 
mention of Ae e^tence of some amount of word-blindness.^ Doubtless 
had the patients bSen studied more minutely (after the manner practised 
hy Thomas and Itoux), some minor amounts of word-blindness mi^t 
have been found in others i but that is not what Wernicke meant, and is 
not other than what might be expected if we look to the close functional 
and topographical relations of the two word-centres. 

It will subsequently be shown, moreover, that paraphasia is met with 
in only a little more than one-third of these cases, so that Wernicke’s 
“ Symptomen-complex ” does not prove to be at all in accordance with the 
data at present available, although his views are still adhered to by 
D^jerine and Miralli^. 

It must, indeed, be admitted that the defects in the auditory and the 
visual word-centres giving rise to word-deafness and word-blindness re- 
spectively may occur separately or together, and in the latter case the 
defective action in the two centres may be unequally developed. Hence 
the very marked clinical variations that are met with as a result of lesions 
in the convolutions surrounding the posterior extremity of the Sylvian 
fissure. 

Another cause o^ clinical variations, even with similar lesions, is per- 
haps to be found in the different degrees of education of the persons 
attacked, and their consequent greater or less facility in reading and 
writing. Still another cause of variability is to be found in the varying 
individual endowments of patients in regard to the relative activity of 
their different word-centres — in other words, according as the patients are 
* marked “ auditives ” or “ visuals ” respectively. Connate individual 
variadonB of this kind may give rise to notable clinical differences, even 
as results of similar lesions. 

All that can be done here, therefore, is to point out the most common 
combination of symptoms, dealing with the various parts of the subject 
in the following orders (i.) defects resulting from abnormal conditions of 
the left auditory word-centre ; (ii.) defects resulting from destruction of 
the auditory word-centres in each hemisphere ; (iii.) defects resulting from 
destruction of the auditosy and the visual word-centres of each hemi- 
sphere; (iv.) defects resulting from isolation of the left auditory word- 
*• 

^ In my second and third Lnmleian lectures particnlars are given as to the cases upon 
which this and other following numerical statements are based. 
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; (y.) defects resulting from abnormal conditions of ibe left visual 
wo^-eentre ; (vi) defects resulting from isolation of the left ‘mual word- 
centre; and (vii.) defects resulting from combined lesions of the left 
and visi^ wordTcentres, together with* some renwks on the 
"ccmdition which has been nam^ ‘^psychical blindness’' or “object 
blindness.” 

1. Defects resulting fi*om abnormal conditions in the left auditory 
word-centre. — Of all the word-centres the integrity of the auditory is of 
the most importance, and the defects due to different degrees of functional 
disability therein are the most varied, because this is the centre in which 
in the great majority of individuals words are first revived during thought, 
whether this be silent or whether it constitutes the first stage in the pro- 
cesses of speaking or of writing. The effects of functional degradation 
oi^of partial damage to this centre may be considered first, and afterwards 
those resulting from its complete destruction. 

(a) Effects produced hy functional degradation or partial darmge of the left 
auditat'y ward-c&ntre, — In the slighter degrees of damage and functional 
degradation we have to do with the most typical forms of verbal amnesia, 
in which various words fail to be recalled as they are needed in ordinary 
speech. The term “ amnesia verbalis ” applies especially to this defect, 
and the objections that have been raised to it on the ground that loss of 
auditory images constitutes only one kind of verbal amnesia are of no 
practical value, because the two kinds of kinassthetic images are, as I 
maintain, not spontaneously revivable as primary thought-counters, and 
because it is only in rare cases that visual images of words are primarily 
revived. The term “ amnesia verbalis ” is therefore especially applicable 
to this x>articular functional disability of the auditory word-centre. 

This failure to recall words is always most marked with the names of 
persons, places, and things, these being the most specialised units of 
speech. The most familiar type of this defect is t|pt which occurs as a 
result of defective nutrition, either with advancing years or during con- 
valescence from prostrating diseases. Such persons are often noticed to 
halt in their speech, owing to their inability to recall some such words. 
Occasionally, however, a similar or more marked^ defect of the same order 
occurs as a result of some more or less distinct lesion of the brain. 

As Lichtheim points out, evidences of amnesia are “ more easy to 
demonstrate when the patient is made to name objects than when he is 
engaged in ordinary talk; names which occur without effort in fluent 
speaking arrest him when he has to find them for objects or persons 
shown to him.” There is general agreement as to the fact that in 
amnesia words are lost in a tolerably definite order. First there are 
failures in the recall of proper names, then of other nouns; and only 
much more rarely of verbs, adjectives, and pronouns. Of this fact differ- 
ent expl&nations have been given, which cannofi be discussed here. 

In the slighter forms of amnesia the efforts of recollection of a person 
who is “ at a loss for a word ” tend also to call the visual word-centres 
into an incipient activity. Many persons, when they cannot “ get out ” 
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a pti^otilar word, are often able to recollect the initial letter, and even 
Beeih ta know something as to its length, as they may be able to say that 
it conBistS of about sc^ many letters — thus seeming to show an atertive 
revival in the urisual word-centre. But the fact that this partial revival 
is not associated unth full consciousness of the word and does not enabl^i 
it to be written, is one of considerable significance, because it seems to 
show how all-important in the majority of cases is the primary revival 
in the auditory centre, not otily for the accomplishment of speech, but 
'also for that of writing, the visual word-centre being probably called into 
play in writing spontaneously as well as in writing from dictation through 
the intermediation of the auditory word-centre. 

It seems rea^nably certain that in the great majority of cases in 
reading aloud ther^ is first the excitation of the visual word-centre, then 
the passage through commissural fibres of stimuli to related portions of 
the auditory word-centre before the stimulus passes on to the glosso- 
kinsBsthetic centre. This affords the explanation of another peculiarity 
in the class of cases of which we have been speaking, as well as of others 
in which the amnesia has been even more profound. Many cases ^v^ 
in fact, been recorded in which the patient’s speech has been so disordered 
that they could scarcely say more than three or four consecutive words, 
and could perhaps utter no nouns, in which when a book is placed before 
them they are capable of reading aloud almost correctly and with 
ordinary facility. I have seen three such cases. , . , , 

Several cases of this kind are recorded in my second Lumleian lecture^ ). 
They are, in my opinion, of great importance not only of Aemselves, but 
because of the simple explanation that- may be given of them, in opposi- 
tion to the theoretical view of Lichtheim, who exl)laiii8 them by supi^ing 
the existence of a lesion of the commissure between his imapnary con- 
cept centre” and Broca’s region. These are almost the only cases that 
ho brings forward in support of the existence of such a centre-seeing 
that ho gives no cases illustrating disease of the concept centre iteelf, and 
as illustrating the effects supposed to be due to dai^ge of the other 
commissure in relation with the concept centre (namely, that ^y 
the auditory word-cen^e is brought into relation with it), he is on y a 
to adduce one case. But this is a case of a complicated nature, whose 
symptoms varied on successive days and, in my opinion, cannot be cot- 
sider^ to give any real support to the interpretation put upon it by 

^^’wf^ve seen, then, that in slight cases of amnesia the audito^ 
word-centre fails to respond to volitional incitations, though it may stall 
respond to strong assodational stimuli coming to it from the visual word- 

It sometimes happens, however, that the ^ech of 
limited to a mere imitative repetition of wonfa 

while they ve without the power of volunteering "‘y nS 

their auditory centres respond only to direct sensoij 

at all to th^ of a volitional or associational order. In these cases, 
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included under the term echdalia^ a marked jy^neral impaiment 
of initid almost invariably coexists. 

(i) Effects produced by destruction of the left auditor^ Where, 

i|Mitead of partial or mere functional defects, we have to do with more or 
j@S8,:coiaplete destruction of the left auditory word-centre by some organic 
^ij^SeaSe, a correspondingly complete word-deafness is produced, so that the 
patient is no longer able to comprehend spoken language. Spoken words 
become to such a patient mere meaningless sounds. As I have already 
pointed out, word-blindness (or alexia) is also an occasional consequence* 
of such a lesion, though it is not to be regarded as a necessary accompani- 
ment, whatever Wernicke and D^jerine may say to the contrary. These 
authorities, moreover, as well as Miralli^, hold that paraphasia is the 
kind of speech defect that is entailed by destructiSn of the auditory 
word-centre. 

I formerly was of opinion that the speech defect produced by de- 
struction of the left auditory word-centre would be aphasia (in combination 
with word-deafness), but a recent examination of the recorded observations 
in which the lesion has been limited to the hinder part of the first, and 
perhaps also of the second, temporal convolution (without perceptibly 
encroaching upon the visual word-centre) has sliown surprisingly different 
results in regard to the nature and degree of the speech alteration met 
with. Thus, out of sixteen such cases contained in lists of so-called 
“ sensory aphasia ” published by Miralli4 and Amidon (50), I find that what 
is described as “ motor aphasia ” existed in six of them ; in six also there 
was some amount of paraphasia ; in one case both aphasia and paraphasia 
are said to have existed ; while in the three remaining cases voluntary 
speech seems to have be^n rather less affected. 

Thus wo have all been more or less wrong, and the very different 
results produced by destruction of the left auditory word-centre in different 
persons are, at first sight, not a little surprising. < 

A careful examination of the whole question has convinced me, how- 
ever, that in postulating aphasia as a result of a destruction of the auditory 
word-centre, I did not sufficiently take into account the possibility of 
the visual word-centre being capable of acting direatly upon Broca’s centre, 
especially in the case of strong “ visuals.” This I now believe to be a 
possible cause of paraphasic speech following the lesion in question, and in 
some cases of even fairly correct speech. In one remarkable case recorded 
by Pick, fairly correct speech has even been known to occur when the 
auditory word-centre has been destroyed in each hemisphere (57). 

Another possible cause of some amount of speech being preserved 
after destruction of the left auditory word-centre is apparently due to the 
fact that the right auditory word-centre is capable of acting upon Broca’s 
region in ^e left hemisphere. 

Evidence distinctly favouring both these modes of compensation will 
subsequently ije given, and also tending to show that, when unaided 
by the auditory or the visual word-centres, Broca’s centre alone cannot 
lead to the production of intelligible speech. 
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TI^ub thexMes in which “ motor aphasia ” occurred as a result of the 
destruction of the left auditoiy word-centre are to be regarded as those in 
whicht for one or other reason, compensatory action could not be taken 
on either by the left* visual word-centre or by the right auditory word- 
centre. 

2. Defects resul^ng ft*om lesions of the auditory word-centre i^ 
each hemisphere. — I have found the records of four cases of this kind, 
and abstracts of them have bc^n given in my third Lumleian lecture (10). 
-In three of them (recorded respectively by Kahler and Pick, by Mills, and 
by Wernicke and Friedlander) speech was either unintelligible or absent, 
although Broca’s region was uninjured in each hemisphere. But in the 
fourth case (that* recorded by Pick) speech was scarcely at all impaired, 
so that its preservation drives us to the conclusion that the patient must 
have been a strong “ visual.” Words might thus have been revived in 
this patient in the visual word-centre, and if so incitations must have 
passed from it direct to Broca’s region. 

8. Defects resulting from destruction of the auditory and the 
visual word-centres in each hemisphere. — There is only one case known 
to me in which these combined lesions have existed in each hemisphere, 
although there is another well-known case, that of Laura Bridgman, in 
which complete blindness and deafness had been produced in early 
infancy by peripheral lesions, with the result that in later life she was 
only capable of uttering inarticulate sounds. 

The case definitely belonging to this category was recorded by J. C. 
Shaw (68). This patient was only capable of uttering “unintelligible 
words” or sounds, although the third frontal convolution on each side 
was intact. * 

4. Defects resulting from isolation of the left auditory word- 
centre. — A clinical condition is produced by the isolation of the left 
auditory word-centee — that is, by the cutting it off from all its afferent 
fibres — which was first described by Lichtheim(47)upon the basis of a single 
case of word-deafness that seemed to differ from all others that had been 
previously recorded. To this condition Lichtheim gave the name of 
“ isolated speech-deafness.” It has been spoken of also by Wernicke as 
“subcortical word-deainess,” whilst lately a similar condition has been 
described by D6jerine (who seems to have been oblivious or unaware of 
Ijichtheim’s case) under the name of “ pure word-deafness.” The state 
itself is simple enough, though an extremely interesting one. It is the 
condition of a partially deaf man, the deafness being not general, but 
limited to word-deafness. The patient can hear ordinary sounds, though 
more or less badly, he can talk correctly, can write correctly, can read 
aloud, and understand what he reads. His three disabilities are that he 
is unable to comprehend spoken words, and that he is consequently una})le 
either to repeat words on to write from dictation. 

I cannot agree with the pathology of the affection as given by Lich- 
theim or wiA that advanced by D^jerine. Lichtheim says (48) : “ Both 
ears are capable of receiving and transmitting excitations of speech, but 
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intelligence of language is bound up with the activity of {he left hemi- 
sphere only, so both acoustic nerves must enter into relation with the 
latter.” Thus the affection we are considering, he adds, “ can obviously 
come into existence only if the irradiations of ^th^acoustic nerves in the 
Jeft temporal region are broken through.” He concludes that the union 
^ these two tracts takes place in the cerebral hemisphere above the level 
of the internal capsule, and he believes it to occur somewhere in the white 
matter of the temporal lobe. A lesion in this situation, therefore, cutting 
off, as he assumes, the afferent fibres of both auditory nerves on their way 
to the left auditory word-centre, is the explanation that Lichtheim gives 
of the production of “ isolated speech-deafness.” D^jerine’s view is still 
less satisfactory, as he speaks only of a severance of one set of afferent 
fibres proceeding to this centre (29). • ° 

In regard to these explanations it may be said that the view of 
D^jerine is certainly insufficient, since, as I have already observed, it is 
well known that the cutting off of the afferent impressions going to the 
brain from the right ear alone does not give rise to word-deafness. 
Lichtheim’s explanation, on the other hand, is un8upi)orted by any 
anatomical facts showing the distribution that he assumes to exists which 
would really be that of a semi-decussation of the auditory nerves, since, 
after speaking of his imaginary arrangement on the left side of the brain, 
he adds in a footnote, a similar distribution must obtain in the right 
hemisphere.” Both Lichtheim and D4jerine seem to think that the right 
auditory w'ord-centre is either non-existent or possessed of no functional 
activity, and consequently that it is not brought into relation with the 
left auditory word-centre. They seem also to hold similar views as to 
the absence of a visual ^word-centre in the right hemisphere. If these 
views were correct, surely such convolutional regions in the right hemi- 
sphere ought to show some distinct diminution in size and development 
as compared with those of the left side. But no one a^ yet seems to have 
noticed anything of the sort. 

There was no necropsy in Lichtheim’s case of “isolated speech-deafness,” 
and from the particulars given it seems clear that the patient was generally 
rather deaf, altogether apart from his word-deafness. Thus my inter- 
pretation of this case some time since, after a careful study of its details, 
was that there probably existed pretty complete deafness on the right 
side, cutting off the left auditory word-centre from its proper incitations, 
whilst the slight sudden brain attack that is recorded to have occurred in 
June 1882, may in some way have destroyed the commissural fibres 
connecting the right with the left auditory word-centre. In this way we 
should have the isolation of the left auditory word-centre brought about 
without the necessity for postulating the existence of any hypothetical and 
altogether unproved distribution of the auditory fibres witUn the brain. 
We should, in fact, have to do with a man partially deaf, capable of 
hearing noises only, but not able to perceive the meaning of s^ken words, 
owing on the one hand to the complete isolation of the left auditory 
word-centre from all sounds, and on the other to the inadequacy for this 
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purpose of the right centre alone, because of the imperfect development 
of associational fibres in connection with speech functions in this hemi- 
sphere. This view has since been rather confirmed by the record of 
another case by Serieux, in which it is definitely stated that the patient 
was absolutely deaf on the right side as a sequence of an old otitis (66). 

Strangely enough, it has been found that a very similar clinical com- 
bination may be produced in quite a different way, as may be seen by 
reference to the very remarkable case recorded by Pick, and previously 
teferred to, in which there was destruction of the auditory word-centre in 
each hemisphere. Here the clinical condition was almost identically the 
same. There was even a certain amount of general deafness, though it 
was not due to mfijdle-ear disease, nor did it seem to be definitely localised 
to one side. As I Have already said, this case seems absolutely inexplic- 
able unless we are to suppose that the patient was a “ visual ” who could 
speak, write, read aloud, and understand what he read, mainly through 
the activity of the visual and the kinsesthetic word-centres — at all events 
without the co-operation of the auditory word-centres, seeing that these 
were destroyed. The case shows, moreover, that general deafness does 
not result from destruction of these special word-centres even in both 
hemispheres. The patient’s general hearing power was defective, though 
far from lost. 

These are the only three cases of “ isolated word-deafness ” known 
to me,^ It will be seen from what I have said that this rare group 
of symptoms is capable of being induced in two very different modes 
just as we shall find subsequently that what D^jerine has called “ pure 
word-blindntas ” may also be produced in two different modes, and that 
the modes are analogous in the two cases. Piok was fully aware of 
the very unusual nature of his case. He recognised that it could not be 
a case of subcortical word-deafness of Lichtheim’s and D^jerine s type, 
though he was not prepared to advance any other inteipretation. 
Miralli^ (51), however, has been so very uncritical as to cite it as an 
example of H^jerine’s type, notwithstanding the fact of the existence of the 
double cortical lesions occupying the sites of the auditory word-centres. 

It should be added ^hat in word-deafness generally it often happens 
that the patient can recognise his own name, just as the woi^-blind 
patient may be able to write his name and nothing else. This most 
familiar word of all is the one the recognition of which persists the 
longest and- after the meaning of all other words may have been blotted 
out. In other cases the word-deafness is not complete. There may be 
still the power of comprehending many familiar words, and by this means 
patients occasionally may guess correctly what is being said to them. They 
may, therefore, for the moment appear to understand more than they 
really do, as the questioner may ascertain by using some of the s^e words, 
but in different combinatJbns, and so as to require different answers. For 
reasons of t^s kind some of the slighter forms of word-deafness may 

* Though Wernicke says a few words concerning a case that had come under his observa- 
tion (see F<n-UchrUU der Medicin^ 1886, p. 474). 
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eBcape observation unless sp^ially looked for. Again, where the word. 
deM person has been acquainted with two or more languages, that 
which is most used continues to be understood^ the longest^just as, 
during recovery, it is the first to be again comprehended. 

5. Defects resulting from abnormal conditions of the left visual 
word-centre. — There is not the same variety in the defects of speech 
caused by disease of the visual word-centre that is to be met with as a 
result of disabilities in the auditory woffd-centre. This is apparently 
due to the fact that in the great majority of persons voluntary revival 
of words occurs primarily in the auditory word-centre, while the visual 
word-centre is called into activity mainly by stronger stimuli — either by 
those coming to it through associational fibres or by s^lll stronger incita- 
tions that reach it directly from without. It is only Ih comparatively rare 
cases, as we have seen, that the visual word-centre takes the place occupied 
in the great majority of individuals by the auditory word-centre, as the 
seat in which words are primarily revived in silent or in spoken thought. 
Consequently the speech defect known as “amnesia verbalis” occurs 
almost only as a result of a lowered functional activity in the auditory 
word-centre, and only in extreme rare cases (where the individual is a 
very strong “ visual ”) as a result of mere lowered activity in the visual 
word-centre. Since a volitional stimulus is weaker than that which 
comes through an associational channel from a centre strongly aroused, 
and weaker still than that which comes to the centre directly from with- 
out, and since a lowered nutrition or diminished molecular mobility of a 
centre from any cause might lead only to a failure in the centre to 
respond to the weakest stimuli, it is to be expected that such results in 
relation to language wduld show themselves only in connection with the 
centre accustomed to respond to such stimuli (namely, the auditory word- 
centre), and would bo almost absent in connection with the visual word- 
centre. c 

Consequently we know next to nothing about the effects of mere 
functional degradation in the visual word -centre, that is, of slight 
disabilities such as when occurring in the auditory word-centre are 
productive of the various degrees of amnesia verbalis already described. 
All that can be said is that when such functional degradation of the visual 
word-centre is present it would, (a) in the rare event of the patient being 
an extremely strong “ visual,” of itself tend to produce amnesia verbalis, 
as was seen in a patient under the care of Charcot, whose case is refeired 
to by Ballet (2) ; or (6) even in an “ auditive ” tend greatly to aggravate 
any disability that may have been caused by a coexisting defect in the 
auditory word-centre, and also to hinder recovery therefrom ; and further 
(c) where the functional defect involves both word-centres the amnesia 
ought to be more than usually bad and probably associated with more or 
less of paraphasia. * 

Effects produced by the destruction of the left • visuod w&r^t^^entre. — We 
have to pasi^ then, at once to a consideration of the effects produced by 
destruction of the left visual word-centre, which is now generally supposed 
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to be situated in the angular and possibly in part of the supramarginal 
convolution. ^ These effects will be found to vary in different individuals, 
just as variation was found to be the case when we had to do with the 
results of lesions in the left auditory word-centre. 

One important difference between the effect of lesions of the visual 
word-centre as compared with those following upon lesions of the auditory 
is that speech is very little, if at all, interfered with. There is no well- 
marked aphasia or paraphasia, duly a very slight amount of paraphasia in 
some of the cases.^ That there should at times be slight disturbances 
of speech is not to be wondered at if we bear in mind the close functional 
relationships of the visual and the auditory word-centres, and how easily 
therefore the functfpns of the latter may be disturbed by a lesion in the 
former. * 

It is often found that word-blindness is associated with right-sided 
homonymous hemianopsia — that is, on the same side as paresis of the 
limbs — for there is often no complete hemiplegia in these cases. The 
hemianopsia is generally due to destruction of the “ optic radiations ” of 
Gratiolet ; but where the lesion is quite limited to the cortex these fibres 
will not be involved, so that hemianopsia is not a necessary accompani- 
ment of word-blindness. 

Agraphia also is a symptom sometimes present and sometimes absent in 
cases of word-blindness. The presence or absence of this symptom is, how- 
ever, of much more fundamental importance than the presence or absence 
of hemianopsia. It is best, in fact, to divide cases of word-blindness into 
two categories — namely, ((r) cases in which the word-blindness is associated 
with agraphia and (6) cases in which there is no agraphia. In the latter 
group it is found that the individuals can write* as well with the eyes 
closed as when they are open, and further that they are, even after a 
brief interval, unable to read what they themselves have written. 

{a) In the cases where agraphia is present it is commonly found that 
such patients are capable of writing their names correctly, although they 
can write nothing else. The signature is an emblem which may, by 
reason of its familiarity, be executed by the cheiro-kinaesthetic centre with 
the smallest amount of prompting ; and it would appear that this prompt- 
ing may come from the common visual centre in cases where the left 
visual word -centre is destroyed. Similarly a word-blind patient may be 
able to recognise his own name when he sees it, though apart from this 
there may be complete alexia. As Di^jerine says : “ He recognises it by 
its general form, by its physiognomy, and not by the assemblage of 
letters of which it is composed,” — ^just, in fact, as he would recognise a 
geometrical figure or any other drawing. Differences of degree are, how- 
ever, met with in word-blindness. In some cases, though the patients 
are unable to recognise single words (word-blindness), they can ^cognise 
individual letters ; whilst In others not even letters can be recognised 
(letter-blindne^). These two forms represent differences in Ttind rather 

^ For instonce, in Nos. 44, 45, 47, 49, 50, and 52, Miralli^’s list of cases included under 
the heading “C^cit^ Verbale” (pp. 1.52-167). 
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'df fieg^t aU intermediate, forms may be met with. Sometimes 
patients will recognise certain letters and not others ; and in one case 
iMorded by Batterham vowels only were reoogni||e(L 

D^jerine and S^rieux have each of them published typical cases of 
this type in which word-blindness was associated with agraphia, and 
where the lesion was strictly limited to the visual word-centre. In the 
case recorded by the former observer, which occurred in a day-labourer to 
whom writing was a comparatively unfaifiiliar exercise, the agraphia was 
absolute (26). Damage to the visual word-centre under such circumstances 
might be expected to produce its maximum results in this direction. lu 
this case also there was hemianopsia, vThile in that of S^rieux it was 
absent (67). ^ 

(b) In the second group of cases word-bIindn*ess is not associated 
with agraphia, the individuals being able to write, and as well with the 
eyes closed as open. (As I have already said, a precisely similar group 
of symptoms may be produced in a totally ditferent manner, quite inde- 
pendently of destruction of the left visual word-centre. These cases will 
be fully considered in the next section.) 

The effects of destruction of the left visual word-centre are liable to 
vary much in different individuals in accordance with their different 
sensorial aptitudes and different degrees of education, just as we have 
found the results of destruction of the left auditory word -centre to 
present marked differences in different eases. The results already 
described under gi’oup (a) are those which most frequently follow when 
the left visual word-centre is destroyed in ordinary individuals. But 
suppose a similar lesion to occur in a person who is a strong “ auditive ” 
though a weak “ visual,’’ and at the same time, perhaps, an educated person 
who has previously been in the habit of writing much. It may happen 
in such a person, after the stage of learning to write has well 
passed, that the activity of the visual word-centre may be reduced to a 
minimum during the execution of such acts. We have seen reason to 
believe that the words about to be written become nascent first in the 
auditory word-centre, and it seems fairly probable that in indi\iduals 
with the endowments above mentioned this centre, rather than the visual 
word-centre, may be the one which acts upon, and co-operates with, the ^ 
cheiro-kinsesthetic centre, just as we have seen that in certain persons 
who are strong “visuals” the visual word-centre may be capable of 
co-operating directly with Broca’s centre for the production of articulate 
speech. I contend, therefore, that the preservation of ability to write in 
cases where there has been word-blindness, and where the visual word- 
centre has subsequently been found to be destroyed, is to be explained in 
this way — that is, by supposing that the auditory word-centre, instead 
of actii^g, as it usually does, by rousing the visual word-centre to con- 
joint action, in these cases acts directly upon the cheiro-kinsesthetic 
centre (by ‘"way of the commissure //, in Fig. 23).^ Tb,e writing thus 

^ It is worthy of note that both Knsamaul and Spamer seem to think that this is the 
ordinary way in which writing is effected (see Kussmaul, loc. dt. p. 777). 
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produced luay be fairly good and without mistak^ thcwh that df other 
pp,tieutB tnay show defects of a paragraphic t^e. ^e ^handwriting 
itself, too,' is usually larger than that which was prgyiousfy customary to 
the patient. There is also the peculiarity that these patients can write 
as well with the eyes closed as when they are open, and the still further 
peculiarity that they cannot subsequently read what they have written 
except by a manoeuvre which causes a stimulus to pass in the reverse 
way— that is, from the cheiro-kinsesthetic centre bsMck to the auditory 
word-centre (in the direction f'f'y Fig. 23). This is brought about by 
passing the tip of the finger over the outlines of the letters and so read- 
ing off the result. The possibility of this mode of reading by the “ tip 
of the finger” seem3|^ to have been first noticed in a word-blind patient 
by Westphal (72). • 

There are only two cases with necropsies to which I can refer in 
illustration of this group, and unfortunately they are not very well- 
defined cases, being rather complicated, not only clinically, but also by 
reason of the lesions found at the necropsy. The first of them is also, I 
believe, the earliest recorded instance of any such defect. It is a re- 
markable case that was published long ago by Broadbent. The other 
case is one that has been recorded by Osier, ^th. of them are quoted 
in my third Lumleian lecture (8), 

It will be found that in each of these cases in which word-blindness 


has been present without agraphia the patients have been more or less 
educated persons well accustomed to write, and that the incitations 
which lead to this act could not have come during their illness from 
the damaged visual word-centre. Therefore it seems only open to us to 
suppose that these patients continued able to write spontaneously or from 
dictation, simply because they were able to call up the familiar activity 
of the cheiro-kinaesthetic centre directly at the instigation of the auditory 
word-centre. It is well known that many voluntary movements during 
the period that they are being acquired, and sometimes for long after- 
wards, require for their e^cecution the active co-operation of the visual 
centre, though at a later period the guidance of the kinsesthetic centres 
may suffice for their production. 

6. Defects resulting flM)m Isolation of the left visual word-centre. 
— Isolation of the visual word-centre is a term employed here in the 
same sense that isolation of the auditory word-centre was previously 
spoken of ; it is not a complete isolation, but merely a cutting of the 
centre off from all its own afferent fibres, as well as from all communica- 
tion with the corresponding centre of the opposite hemisphere. 

Seeing that each of these clinical groups of symptoms may be pro- 
duced in two distinct modes — ^that is, either by cortical or subcortical 
lesions, it seems best to adhere to D^jerine’s nomenclature and ^eak of 
them as “ pure word-deafnuBs ” and “ pure word-blindness ” respectively. 

The cases of pure word-blindness with which we are now’ concerned, 
in which the visual word-centre remains intact, are comparatively few in 
number. Three complete cases with necropsies have been recorded (by 
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Wyllie^ aiuf^^J^edlich), while of two others the clinical details 
only have' been published. D^jerine’s case is remarkable for its com- 
pleteness and the great care with which it has been recorded (30). Its 
most notable features were the absence of any hemiplegia ; the combina- 
tion of complete right lateral hemiachromatopsia with partial right 
hemianopsia ; the absence of word-deafness or speech defect of any kind ; 
the absolute word-blindness coupled with ability to write freely both 
spontaneously and from dictation, whilot ability to copy writing was 
very defective ; and the length of time that these symptoms lasted 
without change. The subsequent sudden supervention of complete 
agraphia associated with paraphasic speech, followed by the discovery of 
a recent lesion in the angular gyrus and adjacent p^arts, were also very 
significant features of the case. ' 

In each of the other two cases (for abstracts of which see Lancet^ 
May 1, 1897, p. 1190) there was also no motor paralysis, only a very 
slight amount of right-sided hemiansesthcsia. There was right hemi- 
anopsia in each, but no mention is made of hemiachromatopsia in the 
cases of Wyllie and Redlich, or of the ability to read words by means of 
kinsesthetic impressions, though both were present in the case of 
D6jerine. It seems highly probable, however, that one if not both of 
these characteristics might have been met rwith had they been specially 
looked for. They both existed in one of the two incomplete cases 
before referred to — namely, in one observed by Gaucher, and recorded 
by Miralli^ (62); while in the second of these cases, recorded by 
Batterham (16), though there is no mention of hemiachromatopsia, the 
ability to read words by aid of kinaesthetic impressions was present. 
Word-blindness was not complete in this case, and Batterham says : 

“ When asked to spell out a word written in the ‘ round hand * of the 
copy-books, she failed with several letters ; but on being told to copy 
the unrecognised signs, or to run her pencil overt them as if writing 
them, she in most cases recognised their name and significance. This 
experiment was repeated several times, and the patient was delighted to 
find that she could ‘jog her memory' of letters in this way.” Both 
these cases are well reported, and are worthy of careful study, although 
there is no record as to the pathological causes of the clinical con-^ 
ditions. 

The lesions found in each of the three cases where a necropsy was 
made have shown a striking similarity. In each there was softening 
and atrophy of the white substance of the occipital lobe, together with 
more or less damage to certain convolutions — that is, to the lingual and 
fusiform lobules as well as the gyrus and the cuneus, or, 

speaking more generally, to some ,of the convolutions on the under and 
inner surface of the occipital lobe. It seems quite probable, however, 
that the lesions of the convolutions may be of little significance so long 
as there is 'the presence of extensive destruction of the ;^hite substance 
of the occipital lobe. Nothing more definite can be said on this subject 
at present. D4jerine attaches most importance to the. destruction of 
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portions of the white matter — namely, of that in^which 'would be in- 
cluded (a) the “ optic radiations ” of Gratiolet (ft), the .fiBm proceeding 
from the left half-vision^centre to the left visual word-centre, as well as 
(c) the fibres from the right half-vision centre to this same word-centre. 
This he indicates in a diagrammatic figure of some complexity. 

It is clear from .the explanation that D6jerine advances of his 
case (31), and also from what he says elsewhere, that he does not believe 
in the existence of auditory arid visual word-centres in the right hemi- 
sphere in ordinary right-handed persons. On this subject he takes 
much the same view as Lichtheim, and now explains “ pure word-blind- 
ness” in a fashion analogous to that by which the latter explained 
“pure word-deaf ne\3 ” — namely, by supposing the severance from the 
left visual word-centr8 of the associational fibres connecting it with the 
general visual centre in each hemisphere (see Fig. 25). 

c.c. 


V.C. 


Fig. 25. — A Blinplitled diagram reiireseritiiig D^Jerinc’s view au to tlip mode of pnxluctioii of pure word- 
bliiidiieas. h. v. c., Half-viaion centres ; l. v. w. c., left visual woni-centre ; c. c., iKJstiTlor 
extremity of cori>u** callosum, containing commissural llbrcs (a) connecting the half-vision centres 
and also flbres (V) from tne right half-vision centre to the left visual word-centre. (The “ optic 
radiations” have been omittec.!.) The dark line indicates the site of a lesion which would cut off 
the left visual word-centre from the half-vision centre of each side. 

I, however, believe in the existence of a visual word-centre in each 
hemisphere (though unequally developed), and that the two are brought 
»into functional relation with one another by means of commissural fibres 
in the posterior part of the corpus (^llosum. I believe also that each of 
these visual word-centres would be in relation by other associational 
fibres with the half-vision centre of its own side (which both of us 
suppose to be cjommissurally connected with its fellow) ; and that 
D^jerine’s form of pure word-blindness may be produced by severance 
of the associational fibres between the left visual word-centre and its 
corresponding half -vision centre, together with a lesion of the com- 
missure between the two visual word-centres, in some part of itj course 
(see Fig. 26). .The isolation of the left visual word-centre would thus be 
complete; andJbrought about, moreover, in the same sort of way that I 
, have postulated for the isolation of the auditory word-centre in the 
k condition that D^jerine calls “ pure word-deafness.” 



438 SYSTEM Of MEDICINE 

i 

The^ commisBUi;^! fibres between the two word - centres may be 
damaged, in accordance with my interpretation, by the lesion in the 
white substance of the occipital lobe extending ^far enough forwards to 
involve them, just as D^jerine supposes those from the right half-vision 
centre to have been destroyed; or else by a separate lesion in the 
posterior part of the corpus callosum, such as -was actually found in 
Dejerine’s case, or in the part of it known as* the tapetum.^ 

When we consider how one eye sufl^ces for perfect vision, although 
only one-half of the proper amount of visual fibres goes to each hfClf- 
vision centre, we may see all the more fully how complete and intimate 
must be the coactivity of these centres in vision, even when one eye 
only exists. That being so, it would be in vain with our present im- 
perfect knowledge to attempt to define the actuartnode of association of 
the half -vision centres with their outlying portions which we name 


C.C. 



visual word-centres. All I can say is that such an arrangement as I 
have previously indicated seems to me to be much more in accordance 
with all known probabilities than that of D^jerine, who assumes that the 
right angular gyrus has practically no visual functions, just as he 
assumes that the posterior half of the right upper temporal convolution 
has no auditory functions. What I have previously said as to th^ 
partial co-education of the centres in each hemisphere, as well as what 
we know as to the modes in which recovery takes place in various forms 
of speech defect, may be considered to lend support to my view. 

As I have already indicated, the two modes of producing pure word- 
blindness are pretty strictly comparable, cceteris paribus^ with two modes 
of production of pure word^eafness. One of these forms, which for the 
sake of distinction may be termed the parietal type of pure word-blind- 
ness, isL> brought about by destruction of tl\p left visual word-centre in 

^ The tafTetum may perhaps include the commissural fibres bet'v^n the two visual 
word-centres, and it is specially stated in Redlich's case that these fibres were in part 
degenerated, as also was the forceps major, which probably includes the fibres connectiuff 
the two half- vision centres with one another. 
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persons by whom writing can be executed under the instigation and 
guidance of the left auditory word-centre ; while the other (D^jerine’s 
form), which might be called the occipital type, is due to isolation of the 
left visual word-centre from the half-vision centre of its own side as well 
as from the opposite visual word-centre. 

At present there ^seems no very definite means of diagnosing these 
two types of pure word -blindness from one another during life. The 
following considerations may, hpwevcr, afford some help : — 


Varietal Type of Pure Word-hlhidiieas. 
Possibly some right-sided paresis. 

Speech often Blightl;f ^^raphasic. 

May be no hemianopsia or hemichromo- 
topsia. 


Occipital Type of Pure Word-hlhvdiicss, t 

Probably no right- sided paresis, but 
possibly some slight right hemiaiuesthesia. 

Speech not affected, or slightly amnesic 
only. 

Hemianopsia alwiiys, and when incom- 
plete probably also hemiachromatopsia. 


These seem to me to be the only approximations to differential 
characteristics that can be suggested at present, some of them being 
based upon the fact that destruction of the visual word-centre may be 
associated with a lesion in the parietal region, and consequently may be 
associated with some amount of right-sided hemiparesis; while in the 
cases of occipital type, if the lesion of the occipital lobe extends sufficiently 
far forwards, we may get more or less marked hemianaesthesia though 
without any motor paralysis. The association of alexia without agraphia 
in a person whose speech is not appreciably interfered with, and who 
has slight hemianaesthesia without paralysis, would, in fact, afford strong 
presumptive evidence that the pure word-blindness was of the occipital 
type. 

7. Defects resultingr from combined lesions in the left auditory 
and visual word-centres. — It will have been seen from the cases already 
recorded that destruction of the left auditory word-centre or of the left 
visual word-centre alone, and especially in the last case, may be quite 
compatible with the preservation of a fair amount of intelligence. The 
result is, however, altogether different when both these centres are badly 
damaged at the same time. The unfortunate individuals thus affected 
are often reduced to a most deplorable condition, seeing that they can 
usually neither speak nor write intelligibly, and that they are unable to 
understand the speech which they hear or the language they may see 
either in writing or in print. They can mostly communicate with others, 
and be communicated with, only by means of signs and gestures ; and at 
the same time they must necessarily suffer a very distinct amount of 
mental impairment, owing to the blotting out of the principal linguistic 
symbols by means of which all but their most elementary thinking 
processes are carried on. # • 

Although this is the kind of condition that has been met with in the 
majority of these cases, yet a careful examination of all the published 
records shows that, as in cases where there is destruction of the left 
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auditory word-centre, so here with combined lesions of the auditory and 
the visual word-centres, a considerable variation is met with in different 
cases. These variations depend partly upon differences in the relative 
completeness of the lesion in one or other of the^ centres ; and in cases 
where one of the centres is incompletely destroyed probably also to a 
* considerable extent upon individual variations in original endowment — 
that is, upon the question whether the patients are auditives\'’ or 
“ visuals ” — as well as in part upon theii^^ degree of education. Where 
the destruction of both the left word-centres has been complete, more- 
over, variations in symptoms may depend upon the degree of develop- 
ment of the corresponding centres in the opposite hemisphere. 

Taking fifteen of the most typical cases I could ^nd on record, in 
three of them the lesion was complete in the visual and partial in the 
auditory word- centre; in two it was complete in the auditory and 
partial in the visual woi'd-centres ; in four cases it was incomplete in 
both word-centres ; while in six cases the lesion was pretty complete and 
equal in both word-centres. 

Looked at from another point of view, that is, as to the kind of 
speech defect presented by these fifteen cases, I find that speech was 
more or less good in two ; that there was more or less marked paraphasia 
or actual jargon-speech in seven, and more or less complete speechless- 
ness in six. These different results may at first seem very aston- 
ishing to others as they did to me. But the more one thinks of cases 
presenting this double lesion, in which speech was only slightly para- 
phasic or fairly good, the more it seems necessary to suppose that the 
auditory word-centre of the right hemisphere must have been able to 
act upon and with the left glosso-kinaesthetic centre. These cases 
cannot be explained by supposing that speech was produced by the right 
. auditory word -centre acting with the right glosso-kinaesthetic centre, 
because all present knowledge goes to show that this could only be 
brought about after a long interval, during which these centres were 
educated to act together. In the cases in question, on the other hand, 
there was evidently no such interval, seeing that the modified speech 
was initiated in each case just after the brain lesion occurred. It is 
worthy of note also that in the two cases in which speech was best 
preserved the visual word-centre was only partially damaged, so that 
some help may also have come from its co-operation. 

A case recorded by myself belonging to this group is one of a very 
extraordinary nature in many respects, the patient having lived over 
eighteen years after his seizure, and his speech defects having remained 
constant throughout almost the whole of this period. His spontaneous 
speech was limited to a few words, and, though he was neither word-deaf 
nor word-blind, both the auditory and the visual word-centres of the left 
hemispheie were completely destroyed. The record of this remarkable 
cas^ together ^vith illustrations of the brain, will be published in the 
forthcoming volume of the Tranmetions of the Royal Medical and Chir- 
urgical Society for 1897. 
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Objeet-blfndiiess. — In association M'ith the latter class of cases, and 
of others in which the lesion extends into the occipital lobes, another 
defect is sometimes met with which has been commonly known as 
“mind-blindness,” bul which is, I think, much better termed “object- 
blindness” (Ballet and Wyllie). This latter term is not only more^ 
descriptive of the najturo of the defect, it is also a better companion term 
for “ word-blindness.” The two conditions are very frequently associated, 
and when the former is pret^nt, although the patient sees relatives or 
•other familiar persons, he may not recognise them. Similarly he seems 
unable to recognise and to be unaware of the uses of common objects. 

This effect is probably due to a partial isolation of the common visual 
centre — the cutting across not of the afferent fibres, but of the fibres by 
which the centre Is^brought into association with other sensory centres. 
A failure in the irradiation of a^sociational impressions which are wont 
to pass from the visual to other sensory centres on the presentation of an 
object to the visual sense would, of course, absolutely chock the neural 
processes essential to perception, and thus lead to the non-recognition of 
the object and its uses. An excellent example of this condition has been 
recorded by Bernheim. 

Ojpiic aphasia is a term that has been given, rather needlessly I 
thinl^ by Freund to a condition in which, though the pei*son quite 
well recognises objects or persons, he is unable to call up the name from 
the visual impression only, but may be able to do so at once when the 
visual is reinforced by some other sensory impression — either by touching 
the object, smelling it, or tasting it — but especially by touching it. 
This form of inability to name at sight may be brought about in various 
ways: — (a) by severance of the associational fibres between the common 
visual centre and the visual word-centre ; {b) where the visual word- 
centre is weak, it may then respond to two incitations though not to the 
visual alone ; (c) ^^hen the visuo-auditory commissure is damaged in a 
person who is not a strong “ visual.” 

Inability to read or write music, or to read and write numerals. — 
It is often found that the patient’s inability to read or write music or 
numerals is not at all proportionate to his inability to read or write words. 

In reference to music, a case was long ago recorded by Lasegue in 
which a musician completely aphasic, and unable to read or write in the 
ordinary way, could after hearing a passage of music write such passage 
on paper with facility. Many other instances of the same kind have 
since been recorded ; the inference from which would seem to be that the 
seat of registration of the two kinds of impressions may be more or less 
separate, though in all probability contiguous. 

At other times there may be complete word-blindness and musical- 
blindness, but with preservation of ability to read and write figures and 
to calculate, as in the celebrated case of “ pure word-blindness * recorded 
by D^jerine. It is, indeed, very frequently found that there is this 
ability to read and write figures with varying degrees of facility, when 
the reading or writing of letters or words is impossible. This curious 
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fact has given rise to much discussion and to many attempts to explain 
it. It seems to me that various reasons are probably operative, though 
in different combinations in different cases. Some of the most important 
causative conditions may be these : — (i.) the greater simplicity of the 
recollection of numerals as compared with letters — ^there being only nine 
of the former as against twenty-six of the latter ; (ii.) there is the fact 
that our attention is much more habitually called to individual figures, 
while letters tend to be merged into multitudinous words; (iii.) there is the 
possibility that numerals may much oftener than words be primarily • 
recalled in the visual rather than in the auditory word-centre ; and (iv.) 
the further possibility that numerals may be registered in some region of 
the general visual centre apart from the visual word-centre. 

Paraphasia and paragrraphia. — Paraphasia and' paragraphia are 
incoordinate rather than paretic or paralytic defects of speech. We may 
describe each of these defects as occurring under three grades or degrees 
of severity, though the grades of each are often dissimilar as they exist 
in the same persons. In the minor form of the defect (i.) the patient 
uses some wrong words instead of those that he intends to employ. In 
a more severe form (ii.) he collocates words in such a disorderly manner 
as to convey no definite meaning. In the most severe form (iii.) the 
patient does not make use of words at all, but utters a mere gibberish or 
jargon in which actual words are not to be detected ; or in writing makes 
random collocations of letters, or perhaps mere unmeaning strokes not 
even representing letters. 

The first variety is the most common and is generally associated with 
a certain amount of amnesia, when the patient will often substitute some 
noun of general import (such as the word “ thing ”) in place of that which 
he is unable to recall, or else he substitutes a periphrasis in order to 
express his meaning. An allied defect may also be met with in the form 
of a transposition of syllables of words in the same sentence, or the 
interposition of letters that do not belong to the word — a condition to 
which Kussmaul gave the name of “syllabic stumbling.” Defects in 
writing of a similar kind are also met with. 

All transitions may be encountered between the first and second 
grades of paraphasia, and they are probably similar in nature and mode 
of production. Some of the slighter defects are apt to show themselves 
in weak and exhausted states of the system, and in cases where there is 
impaired nutrition of the brain, either from previous disease or from old 
age. They may occur also when the attention of the person speaking is 
distracted by counter currents of thought being carried on at the same 
time. In all such cases wrong words are particularly apt to slip out. 

Apart from these causes of a more general order what has already 
been said in previous sections seems to show that either paraphasia or 
paragraphia, or sometimes both in the same patiant, may be produced by 
a lesion which causes speech or writing to be performed by some un- 
accustomed cerebral process. Paraphasia not infrequently occurs, for 
instance, in a case of word-deafness when the visual has to take the place 
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of the auditory word-centre in the incitation of Broca’s region ; or in cases 
of combined word-deafness and word-blindness when the right auditory 
word-centre has to t^ke on the functions of the left. In each of such 
cases there is very apt to be, at all events for a time, either a want of 
proper association between the new centre in which words have to he 
revived and the several sensory centres and their annexes, or else an in- 
coordinate action between the driving centre and the centre driven. 

Under similar conditioiJS paragraphia may also show itself, because 
here too there would in one case be a change in the locus of the initia- 
tory recall of words and a less perfect system of associational fibres 
radiating therefrom, as well as a less evolved system of associational 
channels betweep this newly dominant site for the initiation of words and 
the left cheiro-kinaesthetic centre. Paragraphia may also be caused in 
cases where the visual word -centre is destroyed in a person much 
accustomed to write, when this act begins to be brought about (as it 
seems to be in some cases) by the auditory word-centre acting directly 
upon the cheiro-kinaesthetic centre. 

In addition to the causes already mentioned some partial damage to 
the auditory word-centre may possibly cause paraphasia ; just as partial 
damage to the visual word-centre may possibly cause paragraphia. 

Wyllie seems to suppose that in cases of word-deafness the paraphasia 
which often occurs may result from an unguided action on the part of 
Broca’s centre (73). Thus, he says: “In cases of word-deafness — 
which implies the obliteration of the auditory store of images — the motor- 
centre may emit the wrong words when the patient tries to speak.” As 
I have shown, however, in previous sections, Broca’s centre alone appears to 
have no power of initiating intelligible speech— undirected it seems only 
to lead to the production of mere gibberish. 

Lichtheim’s view, again, that paraphasia is dependent upon a sever- 
ance of the associational fibres between the loft auditory and glosso- 
kinffisthetic centres (his so-called “ commissural aphasia ”) is founded upon 
no sufficient evidence, as Dejerine (28) has also pointed out. Destruction 
of the auditory word-centre in a certain number of cases leads, as I 
have shown, to paraphasia, and in about an equal number it leads to 
aphasia. Precisely the same thing, therefore, must hold good in regard 
to severance of the associational fibres between the auditory word-centre 
and Broca’s centre. That is, paraphasia might be produced when either 
the left visual word-centre or the right auditory word-centre were capable 
of partially taking on the functions of the left auditory word-centre when 
the latter has been cut off from its connections with Broca’s centre ; while 
aphasia would result in cases where from one or other cause neither of the 
centres mentioned could take on compensatory functions, so as to incite 
and direct the action of Broca’s centra ^ 

In the third fonri* of incoordinate amnesia speech is reduced to a 
mere jabber of meaningless sounds, and writing U) a ^ere scrawl in 
which words and sometimes individual letters are indistinguishable. It 
is often found that these two disabilities coexist, and that the person so 
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affected U also word-deaf and word-blind, and consequently doea not 
know that what he says or writes is mere gibberish. This is what 
happens in certain cases of destruction of the left auditory and visual 
wordrcentres when the corresponding centres in the right hemisphere 
remain comparatively undeveloped, and still more certainly when each 
hemisphere is the seat of this double lesion. Again, much* the same con- 
dition may exist (save for the possible absence of word-blindness) in cases 
where both auditory word-centres are destroyed. 

An extreme defect in speech of jargon type, or a similarly extreme 
defect in writing in certain cases, however, exists alone — that is without 
the association either of word-deafness, word-blindness, or mental failure. 
These cases, therefore, belong to a totally different category from those last 
referred to. * 

A well-known instance of such a defect in speech, without defect in 
writing, was recorded long ago by Dr. Osborne. It occurred in a 
scholar of Trinity College, Dublin, who was able to talk only in a mean- 
ingless jargon and read aloud in much the same way, though he perfectly 
comprehended what he read, and all that was said to him, and expressed 
his ideas in writing with considerable fluency. His power of repeating 
words after another person was, however, confined to certain mono- 
syllables. This case seems to me only explicable on the supposition that 
it was due to some perverted activity in the glosso-kinsesthetic centre. 

In other cases the defective power of expressing occiy:s in writing 
rather than in speech. Hughlings Jackson (40) and P. J. Cremen 
have each recorded one such case, and I have recorded another. Though 
these cases were by no means free from other complications, there seems 
reason for believing that Che agraphic defect must have been especially 
due to a perverted activity in the cheiro-kinaesthetic centre. 

The case recorded by myself (13) may, perhaps, have been of a some- 
what different type. There was a constant repetition* in this patient’s 
writing of cettain groups of letters, which varied from time to time ; and 
the case also afforded an admirable example of what Gairdner long ago 
termed intoxication of the brain ” with a word or letters, and of which 
he gave various examples. A similar intoxication with words is not 
infrequently shown by aphasics, or by others who are partly agraphic. 
In all sUch cases, however, we may expect to meet with evidence of some 
general mental defect over and above that which may be due to the mere 
lesion causing aphasia or agraphia. 


V. Defects of Speech and Writing due to Damage to the 
Commissures between the Different Word-centres 

It seems^better to reserve, as I have for som& years done, the word 
commissure ” As an appellation for the fibres which connect centres of 
like kind, that is, either sensory centres or motor centres ; and to name 
“ internuncial the fibres which connect sensory with motor centres. These 
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two orders of fibres will thus be clearly distinguished from one another, as 
well S3A from so-(»lled sensory and motor nerve-fibres — namely, those that 
connect the periphery with sensory centres, or those that connect motor- 
centres in the bulb of cord with muscles. 

The commissure^ with which we are now principally concerned are (i.) 
those between the auditory and the visual word-centre ; (ii.) that between 
the auditory word-centre and Broca’s centre ; and (iii.) that between the 
visual word-centre and the ^heiro-kinsesthetic centre. We shall briefly 
refer to them in this order, and in all cases we must be supposed to have 
to do with structural defects in the course of these fibres, or else with 
some unnatural pressure upon them. 

(i.) Defects due to dartuige to the two commissures between the awHtory aud 
the visual wordrSenlres , — One of these commissures conducts impressions 
from the auditory to the visual word-centre (the aiidito-visual commissure) 
and is called into play in vTiting from dictation, and probably also in any 
spontaneous writing. The other conducts impressions from the visual to 
the auditory word-centre (the visuo-aiulitm'y commissure\ and is habitually 
called into play when we read aloud or name an object at sight. 

Where both of these commissures are destroyed in the same person 
without other notable damage a very interesting group of symptoms is 
produced. The patient understands perfectly all that is said to him and 
what he reads. He cannot read aloud a single word or letter, though 
immediately th^it he hears the word or letter pronounced he can at once 
repeat it. Similarly, he cannot write a worf or letter from dictation, 
but he can at once copy any such word or letter that he has before him. 
Spontaneous writing is similarly impossible, though if the auditory centre 
be intact spontaneous speech may not be very piuch interfered with. An 
interesting case that was for very many years under my observation pre- 
senting a group of symptoms of this Irind will be found recorded in the 
Medico-Chirurgical^ Transactions for 1897. 

Cases which I interpret as illustrating defects of the audito-visual 
commissure alone have been published by Pitres (61), who, however, brings 
them forward as instances of destruction of the cheiro-kinsesthetic centre. 
Another such case hag also been recorded by Dingley. 

(ii.) Defects due to damage to the commissure between the auditory wm'd- 
centre anR^ Broca! s centre. — To the result of such a lesion (the “ commissural 
aphafijja ” of Wernicke) I have recently referred when speaking of para- 
phasia, so that nothing more need be said here. 

(iii.) Defect due to damage of the commissure between the visfual word- 
centre and the cheiro-kincesthetic centre. — Such a lesion should in most 
persons produce complete agraphia — nothing more than slow and tedious 
copying being possible (as a drawing would be copied) under the guidance 
of the general visual centre. But in persons who have been much 
accustomed to write it^s possible that writing (though at fii^t of a para- 
graphic type) may be executed, owing to the auditory word-centre acting 
directly u^n the cheiro-kinsesthetic centre. 

The other commissures seem to be only for occasional or supplementary 
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uae, and the effect due to their severance (tending to check compensation 
in different ways) may' be easily imaging by reference to the centres 
which they connect, together with the direction in which the stimulus 
passes. 

Thus, referring to Fig. 23, it will be seen that there are the following 
additional commissures, the functions of which have ];>een referred to at 
different times in the course of this article. 

(iv.) From the Wsual word -centre ^o the glosso-kinaesthetic 
centre {e e). 

(v.) From the auditory word -centre to the cheiro - hinassthetic 
centre (//). 

(vi.) From the cheiro-kinsesthetic centre to the ' auditory word- 
centre (//). 

(vii.) From the cheiro-kinsesthetic centre to the visual word- 
centre (d), 

(viii.) There is another important commissure, not represented in this 
diagi'am, by means of which the right auditory word-centre is enabled 
to exercise some amount of influence upon the left glosso-kinsesthetic 
centre in most persons, and a much larger amount of influence in some 
persons when the left auditory and visual word-centres are destroyed, as 
seems to be shown by the fact that some of these patients preserve a fair 
amount of speech, though mostly of a paraphasic type. 

H. Charltom Bastian. 
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IMPEDIMENTS OF SPEECH 

r 

In this country the word “ stammering ” is used loosely for all ^ 
of speech defect, but especially as synonymovis with stuttering. In 
literature, however, “ stammering ” (Stammeln) is never employee 
sense of stuttering (Stottern), but always to indicate other f of 
impediment of speech. In order to avoid confusion, therefore, the word 
“ stammering ” will not be used in this article. 

I. Stuttering. — Definition. — A spasmodic affection of the muscles 
concerned in articulation, occasioned by erroneous nervous control, leading 
to a sudden check in the utterance of words, or to a rapid repetition of 
the literal sound in connection with which the difficulty arises. 

History. — It is only during the last half-century that stuttering has 
been looked on as a complaint worthy of the attention of the physician. 
The first scientific treatment of the subject was contributed by Dr. Neil 
Arnott, in 1827, in an article on “Voice and Speech” in his Elements of 
Physics, In France, about the same time, Columbat recognised the natiure 
of the complaint, and devised appropriate exercises to overcome it ; almost 
simultaneously the first scientific account of the subject was published by 
Schulthess in Zurich. These papers, unfortunately, had but little influence, 
and the subsequent literature on the subject is full of the most grotesque 
notions of the pathology>and treatment of the disorder. In 1840, under 
the influence of Dieffenl^ch, a brief period of surgical enthusiasm occurred, 
and extensive divisions of the lingual muscles were practised by many 
surgeons. The enthusiasm subsided in a few years owing to the number 
of fatal results, and this irrational procedure was entirely abandoned. 
Now, after many years, investigators are returning to the views and 
methods of Arnott, Columbat, and Schulthess, and elaborating them. The 
work of Kussmaul, Gutzmann, and Wyllie has pl^ed the knowledge of 
the subject on a sound scientific basis. 

Meehanism of normal articulation. — The mechanism of articulation 
requires particular consideration, as familiarity with it is absolutely 
necessary for the intelligent treatment of these disorders of speech. The 
production of articulate speech requires the orderly co-operation of three 
muscular mechanisms : (i.) the respiratory apparatus for supplying a 
blast of air ; (ii.) the larynx for transforming the blast of air into voice ; 
and (iii.) the musculature of the lips, tongue, and palate, for altering the 
shape of the passages so as to modify the voice and differentiate sounds 
into words! Not only must the component muscles of each of these 
delicate mechanisms act in perfect concert, but there must-be absolute 
co-ordination of each of these mechanisms with one another. It is the 
difficulty of performing the necessary movements of the tongue and lips 
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which usually obtrudes itself on a stutterer's attention, but, as we shall see, 
the essential difficulty consists in securing proper co-ordination between 
the vocal and articulatory mechanisms. 

The English alphafiet, being both defective and redundant, must be 
reconstructed on a phonetic basis, the various literal sounds being grouped 
according to the position in the mouth at which the mouth is modified to 
produce them. Several consonantal sounds (for example, /A, phj and sh) 
have to be added, and those wj^ich are really consonantal diphthongs, such 
as q (Jew) and j idzh\ have to bo omitted. The most convenient and 
scientific grouping of the consonants is that devised by Dr. John Wyllie 
of Edinbui’gh, which is here reproduced. The section on stuttering in his 
work on Disorders^ of Speech is by far the most thoughtful and suggestive 
consideration of tSe»subject yet published. 


Consonants 

(From Wyllie’s Dismxlers of Speech) 



Voiceless Oral 
Consonants. 

Voiced Oral 
Consonants. 

Voiced Nasal 
Hesoiiants. 

Labials. 

(Is^ Stop Positimi.) 

p 

(W)> 

B 

W 

M 

Labio- Dentals. 

F 

V 


Linguo- Dentals. 

Th 

S 

Th • 

Z 



Sh 

Zh 


Antesior 

T i 

j) 

N 

Linguo-Palatals. 

(L)i 

L 


{2nd Stop Position.) 

R 


Posterior « 

K 

(i 

Ng 

Linguo- Palatals. 

H or Ch 

Y 


{Zrd Stop PosUidi.) 


(R)^ 



The vowel sounds are grouped most conveniently according to their 
phonetic value rather than according to the letters ; for in English each 
letter is pronounced in several different ways. The different sounds are 
best remembered by the mnemonic given by Pitman : — 

Long . — Half pay she thought so poor 

Corresponding Short . — That pen is not one fooj. 

I is omitted from tifis list, not being a simple vowel sound, but a 

• 

^ The voicelSbs W and the voiceless L have been given above within brackets, the former 
being now almost confined to Scotland, and the latter being peculiar to Wales. The burring 
or uvular R is also given within brackets. 

VOL. vn 2 G 
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diphthong and equivalent to oh-ee. F as a vowel is closely allied to t, 
and w to u. It is a matter of dispute whether h should be regarded as a 
special consonant or as an unmodified expiration. Wyllie’s view that it is 
a guttural allied to the Scotch ck is probably corrcict. It is an occasional 
cause of stuttering. 

For the intelligent direction of treatment it ^is essential that the 
medical attendant shall make himself perfectly familiar with the exact 
position of the lips and tongue requisite fqr the production of the various 
vowels and consonants. This he can best do by observing the movements 
and position of his own tongue, aided by the description in standard 
text-books of physiology. 

The part played by the laryngeal and buccal musculatures respectively 
in producing the various sounds must not be overlobked. The vowels 
are mainly laryngeal sounds, modification of the sound for each vowel 
being effected by altering the shape and volume of the buccal cavity as a 
resonating chamber. 

The consonants are mainly buccal sounds, but in many there is an 
important laryngeal element. It will be noticed that in Wyllie’s physio- 
logical alphabet the consonantal sounds are grouped into “ voiced ” and 
“voiceless,” a distinction of great importance in treatment. In the voiceless 
consonants — such as /, and k — ^there is no vocal element, but a nearly 
noiseless blast of air. In the case of the voiced consonants — such as 
6, d, and m — sound is produced in the larynx each time that the consonant 
is uttered. This can be easily realised by saying aloud 6-6-6-6, without 
employing any vowel, when it will be found impossible to pronounce 
the consonant without using the voice, and the result may be contrasted 
with the almost silent production of the corresponding voiceless consonant 
p-p-p^p. This grouping corresponds to the division of the letters by the 
grammarians into “sharp” and “flat”; the voiceless group containing 
the sharp consonants, while the voiced group includes^ the fiat consonants, 
the nasals, and of course all the vowels. The distinction between the 
voiced and voiceless consonants may also be demonstrated by the following 
plan recommended by Wyllie. Pronounce the word “wonder,” in which 
all the consonants are voiced, in a low monotope. The vocal element 
produces a continuous murmur, which can be kept on indefinitely by re- 
peating the word. If now the syllable “ ful ” containing the voiceless letter 
/ be added, and the word “ wonderful ” be pronounced in a similar way, a 
break will at once occur in the vocalisation of the word at the letter /. 

Causation. — Little is known with certainty of thecauses of this disorder. 
Direct hereditary transmmion does not appear to play a large part in the 
causation, but a neurotic family history is usually to be obtained, and, 
apart from the speech disturbance, the patient often betrays a neurotic 
tendency. Sex appears to have an important effect, the large majority of 
cases occjhrring in boys. Imitation^ as from stuttering nurse, is an 
occasional cause. Adenoid vegetationa have been held responsible for the 
trouble, but although they are often present in stutterers, there is no evi- 
dence that they can directly give rise to it. 
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The aflTection is rarely congenital, but comes on either in early child- 
hood or at some epoch in a child’s life, such as going to school, the period 
of second dentition, or of puberty. A stutterer who has recovered may 
relapse under similar circumstances ; such as going to a boarding school, 
or to live abroad, where he has to speak an unfamiliar language. Or 
it not infrequently begins during convalescence from some acute disease, 
particularly from diphtheria and measles. 

Pathologry. — The complaiq^t must be regarded as a functional nervous 
disorder, without any structural changes, leading to erroneous action of the 
muscles concerned in speech. Although local conditions of the throat 
may increase the tendency to stutter, they are but contingent direct 
causes, as is clearly proved by the facility with which almost all stutterers 
can sing and intone? 

In most cases the larynx is kept closed while the muscles are acting 
powerfully, the result being that the patient stands speechless and becomes 
very red in the face. In other cases the vocal cords are properly adjusted 
for the production of voice, but the expiratory muscles are not properly 
brought into play at the proper moment. In a third group vocalisation 
by the larynx occurs normally, but, o\ving to spasm of the lingual or 
labial muscles, articulation is checked. It is important to remember that 
in the majority of cases the laryngeal muscles are at fault. 

Symptoms. — The most characteristic symptom in stuttering is an 
intermittent inability to emit certain sounds, the disability being noticed 
only when the patient speaks in a conversational voice, and being rarely 
present when he sings or intones. The difficulty in articulating is mainly 
experienced when the difficult consonant occurs as an initial letter, no 
hesitation being noticed when the same letter occurs in the middle of a 
word. The actual phenomena observed vary gi'eatly in different indi- 
viduals. Most frequently the patient has a habit of speaking in a 
monotonous and rg,pid fashion, with his chest almost empty. As ho is 
speaking, the flow of words is suddenly interrupted, and he hesitates, with 
every appearance of violent effort, before pronouncing the difficult con- 
sonant. Suddenly the stumbling-block is removed, and the word is 
pronounced with an explosive jerk, and the subsequent words tumble out 
rapidly, in a succession of jerks, like water being poured out of a bottle,” 
until checked by a fresh stutter. This jerky mode of speech often persists 
in adul^ life long after all traces of the original stutter have disappeared. 
The impediment is notoriously worse when the stutterer is nervous or 
hurried, as when getting a railway ticket ; it is also worse when he is in 
bad health. It is a characteristic of stutterers that they will always 
persist in their efforts to pronounce the difficult letter, and will never 
substitute a more easily pronounced synonym, even if it be suggested by 
a bystander. 

Stuttering is very rare with vowels, and is most commoiP with the 
explosive consonants, jp, 6, <, d, <7, Ic, Not infrequently the stuttering 
appears to b8 induced by nervousness because of a tendency to lisp on 
some letter which follows the initial letter. Several patients always 
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stuttered on the i/iitial letter if the worrl Biibaequeutly contained au y 
frMJ tAef pronounced as te; and the stutter quite disappeared when, by 
diligent practice, they had learned to pronounce the r with facility. A 
clergyman became incapacitated for work becausS he stuttered at the 
beginning of any word, such as behold, which contained an A, owing to 
nervousness lest he should omit the aspirate. 

In the majority of cases the patient remains silent during his attempt 
to speak ; but occasionally he manages to ,^pronounce the letter, and con- 
tinues to repeat it, speaking, for instance, of a b-b-b-ath, b-b-b-un. This,’ 
hoAvever, is more common in anecdote than in real life. Occasionally 
the impediment is aggravated by the occurrence of associated sounds with 
the stutter, the patient emitting unpleasant little whoops, grunts, or 
whimpering sounds during his efforts to speak. N(St ‘infrequently these 
noises are “tricks” that were used, in the first instance, to correct a 
stutter, and then became grafted upon it. A patient finds, for instance, 
that by drawing his breath and starting again he can avoid stuttering on 
the difficult consonant; but in doing this there is great danger of 
vocalising with the short inspiration, and giving rise to a little whoop or 
crow (the “ drawback phonation ” of Wyllie), which is interpolated in his 
conversation, and may persist long after the stutter has been conquered. 
In some published cases a meaningless syllable or word, such as “ hedera,” 

“ nana,” etc., is interpolated in the same way, and is very difficult to get 
rid of. 

In other cases there are associated movements which are even more 
trying to bystanders than the sounds, but are fortunately infrequent. 
They are usually confined to facial contortions, or to a sudden jerk of 
the head ; but occasiottally there are violent gestures of the arms. In 
one case the whole body became rigid, and was slowly rotated, with 
the face upturned, the spasm suddenly ceasing when the word was 
ejaculated. The movements in this case, and in others which have been 
reported, bore a superficial resemblance to the beginning of an epileptic fit, 
and confusion is specially apt to arise when the face and heck of the 
stutterer become congest^ during his violent expiratory attempts. 

Method of investigation of a case, — The chest of the patient should be 
uncovered, and he should be made to read aloud from an unfamiliar prose 
book. As he reads, any faults of the respiratory movements should be 
noted, and any associated movements of the face or limbs o))served. 
Attention should be closely given to the character of the stutter, and a 
mark should be made under each word at which ho hesitates. It will be 
found that, as a rule, a few initial letters only give trouble, the rest being 
articulated without effort. The difficult words should be compared, to see 
if they have some common character, such as the inclusion of some letter 
which the patient habitually pronounces with a lisp {vide supra), 

ProgAosls. — In most of the cases there is a tendency to spontaneous 
cure. The prognosis is worst in persons of a nervous and sensitive 
temperament. Kecovery is hastened in all cases by systematic intelligent 
exercise. 
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Treatment. — There is no royal road to recovery for stutterers. 
Although the plan of treatment has to be varied for each individual case, 
the common feature o^ all is intelligent, regular, long-continued practice. 
The various mechanical contrivances which have been devised are seldom 
of the slightest value. These have been largely inspired by the tradition 
that Demosthenes was a stutterer, and cured himself by shouting with 
pebbles in his mouth. He certainly had some impediment in his speech, 
but most probably it was ratlnir of the natiu’e of a lisp. The other means 
adopted by Demosthenes, however, are better worthy of recall. He retired 
from society until by patient practice he should have conquered the 
defect, and he shaved half of his head in order to prevent his return to 
his wonted haunt^ until he had succeeded. Surgical operations on the 
organs of speech have proved useless, and occasionally disastrous, as 
might have been expected. 

For checking the stutter daily reading exercises are essential ; and at 
first, at any rate, should be supervised by the medical attendant. Where 
this is impossible, a relative, who has been instructed in the principles of 
treatment, should always be present to see that the directions are carried 
out. 

(i.) The chest must be kept well filled with air — a very difficult habit 
for these patients to acquire. 

(ii.) The patient must speak slowly, with a full resonant voice, 
enunciating all the consonants distinctly. He must avoid the sing-song 
style into which stutterers often fall, and must try to acquire a deliberate 
rhythm in ordinary conversation. 

(iii.) When ho comes to a word on which he tends to stutter, he must 
remember that in order to check it he must diifect his energies, not to 
articulation, as ho instinctively tries to, but to vocalisation. He should 
try to raise his voice as if he wanted it to carry farther. If he stutter on 
one of the “voiced” consonants such as \ he must produce the vocfil 
clement of the letter. If the consonant is “ voiceless,” as jp in paty he 
must attempt to vocalise the aty and he will find little difficulty in pre- 
fixing the p as the at is uttered. 

Gymnastic exercise® are valuable to correct the imperfect filling of the 
chest, which is so common ; and singing exercises are particularly useful, 
they give confidence to the patient, and teach him how to vocalise more 
effectually. Associated movements are best checked by making the 
patient practise his reading exercises before a mirror, so that he may be 
aware of them himself, and endeavour to suppress them. 

But to obtain very definite improvement considerable time is required. 
Even after a month of diligent practice the patient may have made little 
advance, and be inclined to relinquish the struggle. But, as with learning 
to swim, when once confidence is restored the rest quickly follcjws. It is 
therefore a matter of grdkt importance that a boy should be encouraged, 
and protectq^l from the scoffs of his fellows while under ti*iBatment. It 
is often of great advantage if he can be taken into the house of a 
medical man for some weeks. 
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7^16 general health may require attention, but no drugs have any 
effect in curing this troublesome complaint. 

c 

II. Lisping. — A defect in articulation caused by the indistinct enuncia- 
tion of certain consonants, or by the substitution of consonants other than 
the proper one. These defects may be due to deformities in the conforma- 
tion of the mouth, or to clumsiness in the use of the tongue and lips. It 
is seen as a normal condition in infants whC> are learning to speak, but as 
a rule the difficulty is soon overcome. The most common substitutions in 
young children are t for ih for 8, / for th^ and r for w. In a few persons 
the defect persists to adult life and forms a personal characteristic. The 
most common defects in adults are inability to roll ttTe r sound, with a 
tendency to substitute and the substitution of or th for s. Lisping 
is often acquired by affected adults, and paraded as evidence of superior 
breeding. Some years ago w was substituted in this way for r, and at the 
present day many persons affect an inability to pronounce the final ng^ 
and substitute ti. 

The difficulties met with in infancy are again encountered in learning 
a foreign language. For a long time certain consonants present very 
great difficulty, and may never be spoken with facility. The difficulty of 
the ordinary Frenchman Avith the English /A, and of the Englishman with 
the German gutturals, are cases in point. Not infrequently the difficulty 
is insuperable, and the peculiarity of pronunciation becomes a national 
characteristic. During the “ Bread and Cheese Riots ” in London, in the 
reign of Richard II., the mob attempted to exterminate the immigrant 
traders and skilled workmen from the Hanse Towns, by surrounding the 
streets in which they lived, and putting to death all who pronounced the 
words “ bread and cheese ” with an accent. The use of the test word 
“ Shibboleth ” during a struggle between some Jewish tribes affords 
another example. 

Diligent practice alone can overcome the difficulties in the pronuncia- 
tion of the consonants in our own or in a foreign language ; but this may 
be facilitated by a knowledge of the correct positions of the tongue or 
lips. The teacher must be familiar with them himcclf, must show them to 
the patient, and then get him to imitate him. 

III. Idioglossia. — This name was given by the late Dr. Hadden to a 
very severe form of lisping, in which the patient’s speech is so altered 
that he seems to be speaking in a language of his own. On carefully 
analysing the words, however, it is found that many of the letters are 
not pronounced by the patient, who substitutes for them others, most 
usually f, d, or n. 

A goqd illustration is the example of a boy under my own care 
who thus repeated the Lord’s Prayer: — “Otfe Tahde na ah in edde, 
anno de Di na, I tidde tah, I du de di on eet a te e eddq te ut te da 
oue dade ded, e didde oue tetedde a ne ahdin to te tetedde adase ut, ne 
no te tetate, ninne utte enu, to I ah te nini, poue e dordy, to edde e 
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edde, Am^.” Strange as this looks and sounds, it wiU'be found that there 
is method in it. The patient was unable to pronounce many of the con- 
sonants, and substituted for them or n. 

The condition cannot bo very rare, as fifteen cases have come under 
my own notice. As with stuttering, about two-thirds of the patients 
are males. They are usually bright and quick, and, as they have great 
facility in communicating their ideas and wshes by facial expression and 
pantomime, they take little pains themselves to overcome the defect. The 
peculiarity of speech is usually present from the time when the child 
begins to speak, and it tends to disappear after the age of eight, if the 
child realises the inconvenience of the defect, and takes pains to overcome 
it. In all the cas& seen by myself there was a well-marked neurotic family 
history. One pati^t had had an attack of left hemiplegia in infancy, 
from which he had completely recovered; another was suffering from 
valvtilar disease of the heart. None, except the first mentioned, showed 
any indications of organic disease of the brain. 

The auditory word-centre appears to be perfectly normal, since the 
children learn quickly to understand what is said. There seems to be 
some imperfection in the training of the motor centre in the frontal lobe, 
which, as Dr. Bastian has shown, is trained through the medium of the 
auditory centre ; but of the exact nature of the irregularity we are at 
present ignorant. 

On carefully testing the patients with the sounds given in the 
physiological alphabet (p. 449), the exact sounds which arc defective and 
those which are substituted for them will be demonstrated. The 
posterior linguo-palatals and next to them /, v, and ?*, are most 

frequently affected. The labials and linguo-denUls nearly always escape. 
The average number of consonants which twelve patients failed to pro- 
nounce was eight; and several others, which could be pronounced as 
initials, presented an insuperable difficulty when they occurred as final 
letters. In rapid automatic speaking they almost all substituted t ov d] 
the former for voiceless, and the latter for voiced consonants ; when 
speaking slowly and with care, the substituted sounds are more varied. 
The vowels have not b^en affected in any of the recorded cases. 

Treatment. — It must be remembered that when once the child has 
become accustomed to express his thoughts by these erroneous sounds, it 
is as difficult for him to express them in our way as to acquire a foreign 
language. And just as it is important on going abroad to learn a foreign 
tongue to keep from the society of one's fellow-countrymen, and to 
avoid speaking English, so it is most desirable that the patient shall be 
isolated from those who have learned to translate his jargon. He should 
be sent away from home if possible, and his training undertaken by a 
relative or some skilled teacher — preferably some one accustomed to 
instruct deaf mutes in speaking ; or he may be sent to a scheft)! for deaf 
mutes. The teacher must show him the exact position of -the ton^e in 
the pronunciation of the various consonant sounds, and get him to 
imitate it. At first only the consonant sounds themselves should be 
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prarti^ then syllables ; but the patient shotUd not tiy to pronounce 
won® and sentences until considerable facility in the enunciation of the 
simple sounds has been acquired. In severe of^ this takes several 
months; in slighter cases much less. The progress depends largely on 
the earnestness with which the patient enters into the exercises, and also, 
of course, on the patience and capacity of the teacher ; but the ultimate 
results sre nsusHy most satisfactory. 

W. S. COLMAN. 
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CONCUSSION OF THE BRAIN 

Although the more severe cases of concussiop of the brain come 
immediately under surgical treatment, a large number of the slighter 
cases, escaping treatment altogether at first, in the course of a few days 
after the accident fall into the hands of the physician in consequence of 
symptoms which are set down by the patient to causes unconnected with 
the injury, to which, however, they are really due. Indeed, my own 
experience tends to show that medical men are not always alive either to 
the importance of these symptoms, or to the relation which they bear to 
an injury which in some instances may have appeared to be trivial. This 
want of vigilance appears to be due mainly to the persistence of the teaching 
of most of^the surgical text-books, which insists dipon pronounced loss of 
consciousness os a necessary sjonptom of concussion of the brain. With- 
out ignoring such points as may be usefully discussed in relation to concus- 
sion of the brain generally, it is my intention to deal more especially with 
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the minor cases. For this no apology is offered, since it is certain that the 
apparently trivial nature of some of these cases leads finally, for reasons 
which will become manifest, to their proving of more importance than 
many of those cases wnich are attended imm^iately upon the occurrence 
of the injury by much graver symptoms, as, for example, by prolonged 
unconsciousness. • 

The consideration of the subject must of necessity be from a purely 
clinical standpoint, seeing that in the conditions dealt with in the 
present article opportunities for pathological investigation are rarely if 
ever forthcoming. 

For practical purposes cases of concussion of the brain may be 
classified as follo'vf^p : — 

1. Those in w^iich unconsciousness, following immediately upon 
injury, lasts for a period of one hour and upwards. 

2. Those in which unconsciousness persists for periods varying from 
a few minutes to an hour. 

3. Those in which the loss of consciousness occupies a few seconds 
only. 

4. Those in which no loss of consciousness occurs at all. 

Classes 1 and 2 represent the severe forms of concussion as described 
in the various text-books, and, by reason of their grave and unmistakable 
symptoms, arc sure of immediate treatment. Classes 3 and 4 are the 
milder forms which, in consequence of the slightness of the symptoms, 
frequently escape treatment altogether in the first instance ; especially as 
unconsciousness is very transient or entirely absent. Hence cases of this 
class, merely from primary neglect on the pirt of the patient, or from 
failure on the part of the practitioner to appreciated the possible importance 
of the condition, may in the end have far graver residts than the severe 
cases in which treatment as a matter of course is rigidly enforced from 
the beginning. • 

Ijoss of conscioumesSy as such, is no necessary concomitant of concussion 
of the brain. Injury, if sufficiently severe, will cause complete uncon- 
sciousness for periods varying from minutes to hours or days. Many 
cases, however, occur, ^hat with no less accuracy may be described as 
examples of concussion, in which, the injury being slight, the loss of con- 
sciousness may either be so transient as to escape notice altogether, or 
may not occur at all — a feeling of being “ dazed or confused for a few 
moments being all that the patient notices, excepting perhaps a temporary 
sensation of giddiness. 

In these milder cases the symptoms are at times mistaken for indica- 
tions of “biliousness,” or of other ailments with which they are not 
really connected; their true cause being ignored or overlooked. Such 
cases are therefore of much interest, and, considering the serious nature 
of their occasional issue,* have not received the general attention they 
merit ^ 

The degree of loss of consciousness or brain confusion in concussion 
depends mainly upon the severity of the injury ; and in severe cases the 
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whol^ cranial contents are of necessity more or less uniformly shaken and 
jarred. In the slighter cases, however, not only is the loss of conscious- 
ness merely partial or altogether wanting, but, it appears from my 
own experience, the concussion need not necessarily affect the whole of 
the intracranial nervous apparatus, but may be limited either to the 
cerebrum proper, or to the medulla and pons with their connections lying 
in immediate relation to the base of the skull, especially to the basilar 
process. It also appears that the symptoms arising in concussion of 
these two portions of the brain in cases of slight injury differ sufficiently 
to justify their separate consideration under the heads of concussion (a) 
of the brain proper (cerebrum), and (ft) of the parts extending from the 
mesencephalon above to the cerebro-spinal junction belgw. 

The situation of the intracratiial damage seems tJb be determined by 
the kind of injury received. Direct blows on the skull — as, for instance, 
from a hammer, or a projecting branch of a tree — are followed by con- 
cussion of the brain proper ; whilst indirect injury, such as may occur in 
falls on the buttocks — the trunk being at the same time vertical or nearly 
so — ^may be followed only by damage to the parts immediately above 
the cerebro-spinal junction, the latter kind of damage being consequent 
on the jamming of the parts against the bony surface, with which they 
lie in contact, by the sudden impact of the heavy structures above, at the 
moment when the body is arrested in its fall. I am aware that exception 
may be taken to the possibility of differential concussion of portions of 
the intracranial contents in the manner suggested ; but it is, I believe, a 
fact, which admits of no denial, that the two kinds of injury (direct and 
indirect) produce symptoms which are so far distinct from each other 
as to be easily recogni^blc if a little care be used in their investiga- 
tion. 

It will bo found further, in many instances of severe concussion with 
profound unconsciousness, that the symptoms after tho reactionary stage 
will by degrees conform to tho type characteristic of damage by direct or 
indirect injury, as the case may ba The appreciation of the difference 
in the symptoms of these two conditions is of small importance in rela- 
tion to treatment, since all cases of concussion emust be managed upon 
the same principles ; but in the matter of prognosis it is of considerable 
moment, as will presently bo shown. 

Concussion from direct blows on the Cranium — (Concussion of 
Cerebrum). — After a direct injury to the skull, if the violence be 
sufficiently great, the ordinary symptoms of concussion with profound 
unconsciousness must follow immediately. In the slighter cases, when 
the loss of consciousness is very transitory or altogether wanting, no 
symptom ^may follow directly upon the injury sufficient to attract the 
patient’s attention, or at all events to lead him^to seek treatment at the 
hands of a diedical man. Sooner or later, however, after^^^the lapse of 
a few hours or perhaps of days, symptoms almost always arise which 
lead to the summoning of advice, although they may not then have 



CONCUSSION OF THE BRAIN 


459 


— 1 i 

any connection in the mind of the patient with the apparently trivial 
accident met with a short time before. 

Symptoms. — The ^rst symptom to attract attention is usually pain, 
with or without giddiness, nearly always associated with restlessness and 
constipation ; a combination which leads the patient to suppose that the 
trouble is due to biliousness.” Careful examination at this stage 
elicits the following symptoms : — Pain, giddiness, a general feeling of 
sensitiveness about the cranium, an unnatural aspect of face, a dis- 
tinctive character of pulse and a peculiar mental mood. The pain is 
more or less acute, extending over the vertex and across the brow \ it is 
increased by movement, and is worse after taking solid food. The giddi- 
ness bears a direc\ ratio to the amount of pain, and is influenced by the 
same conditions. The peculiar facial expression, although not always suffi- 
ciently well marked to attract attention upon superficial observation, is 
nearly invariably present ; it is difficult to describe it better than by saying 
that the patient has a dazed and sometimes half-frightened look. The 
pupils as a rule are irritable ; but they may be sluggish, and then are often 
unequal ; photophobia, in a minor degree, is not infrequent. The symptom 
which never fails in constancy and quality is a peculiar character of the 
pulse which is common to every case of concussion of the brain, severe or 
slight ; and is never absent, excepting temporarily during the reactionary 
stage, in very severe cases with profound unconsciousness. This pulse, 
when felt by the finger in the ordinary way, seems fairly good, and at 
firat perhaps suggests nothing worthy of note ; it comes up quickly under 
the finger and seems sufficiently strong ; but the slightest pressure reduces 
it to nothing ; it is extraordinarily compressible — the phrase “ action 
without power ” fairly describing its character. Id cases of the class under 
discussion this peculiarity of the pulse may be the first symptom to attract 
attention, and the last to disappear; the rate varies from 70 to 100 per 
minute, and the tendency is to rapidity rather than the reverse. The skin 
is warm to the touch and inclines to dryness ; very rarely is there any 
unnatural moisture. Intra-ocular changes (choked disc) occasionally occur, 
but ai*e temporary : the reflexes (knee-jerk, etc.) are generally unaffected. 

Wasting of the muscles occurs, especially of those of the extremities, 
and is much more manifest if the patient is kept to bed; but it does 
not, as a rule, exceed in degree that which may naturally be produced 
by disuse. 

The mental mood inclines to irritability and antagonism ; the patient 
resents the restrictions necessary for his proper treatment, and tends to 
become over-critical, and sometimes suspicious of those about him. 

Concussion from indirect injury — (Concussion of the parts im- 
mediately above the cerebro - spinal junction). — Indirect injury, if 
sufficiently violent, as in'^he case of direct blows, will cause general con- 
cussion with^profound unconsciousness, varying in degree wtth the extent 
of the damage. 

In the slighter cases the immediate result of the injury is frequently 
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no more than a very temporary mental confusion without loss of conscious- 
ness. These apparently trivial cases are again, as in the milder forms of 
those resulting from direct injury, of great importance, as the insignificance 
of the initial symptoms sometimes leads to neglect. 

After the passing away of the mental confusion at the moment of 
the injury the patient so far recovers that he i» not usually led to 
seek advice until some hours, days, possibly a week or even a fortnight 
later ; when pain and feelings of general cdepression call attention to an 
unsatisfactory condition of health, which is commonly attributed to gout" 
by the patient himself, and sometimes even by the medical practitioner. 

Symptoms. — The main symptoms elicited at this stage are — pain, a 
general feeling of heaviness about the head, restlessnc^ at night, sweat- 
ing after slight exertion, the peculiar pulse, evidence of rapid muscle 
wasting, and a peculiar mental mood. 

The pain is dull and limited to the parts about the occiput and nape 
of the neck ; very rarely does it extend above the occipital region : with 
the pain and limited to the same area is a feeling of heat, which is often 
so much in excess of the pain that it is the only discomfort referred to. 
The head is held somewhat stiffly, and is as a rule bent a little forwards. 
The parts below the occipital protubeiance and about the nape of the 
neck are frequently too sensitive to the touch. The expression, beyond 
suggesting fatigue, is natural. Photophobia is rarely present, but musca3 
are often complained of, and “singing” in the ears frequently causes 
annoyance. 

The feeling of heaviness is general and amounts at times to an uncon- 
trollable lethargy. With this is a peculiar mood of mental apathy ; the 
patient feels ill, but does not resent his illness, and shows no grefit 
desire to escape from it ; subsequently there is a strong inclination to 
lapse into contented invalidism. The pulse is of the character already 
described, and inclines to infrequency, sometimes slowing down to 30 
beats to the minute. In a cabman recently under my care in St. George's 
Hospital the pulse-beat fell to 28 in the minute. In some cases this 
slowness of pulse becomes practically permanent. The temperature 
remains nearly normal, as a rule \ if any change oocur, it is usually to fall 
below the normal. The urine sometimes contains sugar. The sweatings 
are fairly constant and characteristic; they follow any, even slight, exertion, 
and are always ushered in by the feeling of heat about the back of the 
head already referred to ; at night they occur spontaneously and are 
profuse, coming on generally as the patient awakes from sleep — especially 
if a change from the lying-down to the sitting-up position is rapidly made. 
General muscular wasting is remarkable, and sometimes so rapid as to 
become very marked in a few days ; it occurs whether the patient be con- 
fined to bed or not, and in the former case is altogether in excess of that 
which may come of mere disuse. As the afi]f)petite is usually good, 
and sometimes voracious, adiposity often rapidly follows the muscular 
wasting. 

The reflexes (knee-jerk, etc.) are not afiected, as a rule ; the knee-jerk. 
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however, some'limes inclines to slight exaggeration, and in rare cases may 
be very excessive. 

Comparison of the symptoms described above, as resulting from direct 
and indirect injury of the milder sort, indicates distinct differences which 
can hardly be mistaken in exemplary cases. It is clear, however, consider- 
ing the great difference in the degree of violence and in the conditions 
under which it is inflicted in different cases, that in many instances 
(indeed, in the majority) the sj^mptoms must at first so much overlap one 
another as to lose their distinctive characteristics ; although, as has already 
been stated, they tend strongly, as the condition of the patient improves, 
to conform to one type or the other. The importance of this fact in 
prognosis is considerable. The resemblance of the symptoms, in the 
milder class of dfsos, to certain forms of illness from liver disturbance, 
gout, and the like, requires no analysis here. It may, however, be excus- 
able to suggest the wisdom of paying more attention to the possibility of 
some slight injury of the head as the cause of illness associated with 
vague, ill-defined pain and discomfort about that part, rather than to 
assume at once that the symptoms have some gouty or dyspeptic origin. 
I have less hesitation in suggesting this somewhat obvious precaution, as 
cases of the kind have come under my personal observation in which 
symptoms clearly due to an injury, too trivial to attract the patient’s 
immediate attention, were considerably aggravated by the treatment for 
gout — including in one case a visit to Aix-lcs-Bains and other European 
“ watering-places ” — which could hardly have been advised had the recent 
injury been known to those concerned in treating the patients. The 
association of the peculiarity of pulse described, with a history of injury 
to the head, however slight it may appear to have been, should leave no 
room for a misapprehension of the nature of the case. 

Prognosis. — The prognosis, with regard to the life of the patient, 
in severe concussion of the brain depends, in the first place, upon 
the gravity of the injury and the degree of shock ; and, secondly, upon 
the efficacy, or the reverse, of the treatment carried out. Comparatively 
few cases of concussion alone prove immediately fatal (from shock) \ but 
gross organic brain lesions, such as laceration or haemorrhage, may cause 
death, either immediately or very shortly after the accident. If a rapid 
rise in temperature and pulse-rate occur, danger to life may also arise 
in seveje cases during the stage of reaction, the cause of death in these 
circumstances being generally acute meningitis ; but acute meningitis is 
rare in concussion without fracture of the skull, or some gross lesion of 
the brain or membranes. In young and delicate subjects tuberculous 
meningitis may supervene, and cause death in cases in which the 
temperature has been high in the reactionary stage ; this result, however, 
rarely happens unless the tuberculous tendency is strong. 

In simple concussioi^ the gravity of the case increases sl^p by step 
with the period during which profound unconsciousness lasts ; and it is 
undeniable tlat recovery from profound insensibility is more rapid, and 
the stage of reaction less severe, in cases complicated Avith scalp wounds 
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which give rise to free bleeding ; a fact which has an important bearing 
upon treatment. The vomiting which ushers in the stage of reaction 
is usually salutary, but in very severe concussion in feeble subjects 
it may be followed by syncope and fatal collapse. * The progress after the 
stage of reaction depends almost entirely upon the efficacy of the treat- 
ment. However severe the case, complete recovery may be reasonably 
anticipated under proper management; provided, of course, that no 
gross organic lesion exist. On the oth^r hand, if the treatment be 
inadequately carried out, the recovery will be partial ; the defect in 
recovery depending upon the want of proportion between the treatment 
and the gravity of the case. A very severe case treated adequately will 
be more likely to end in complete recovery than a comparatively mild 
one imperfectly managed ; the commonest cause ofr fmperfect recovery 
being the return of the patient too soon to the ordinary habits of life. 

In the milder cases no immediate danger to life arises, but it is 
common for the recovery to be only partial, and this on two accounts : — 
(i.) the neglect of all treatment at first ; and (ii.) the failure to continue 
the proper restrictions long enough. The first of these causes is the 
more important, because treatment is sometimes neglected until the 
patient is beyond the stage in which complete recovery in the full sense 
is possible. Complete recovery means the return of the patient to the 
normal condition of health in all respects ; partial recovery includes 
every degree, ranging from helpless chronic invalidism, or mental derange- 
ment, to a state so near the normal condition of health that the only 
s 3 miptom detectable may be the persistence of the peculiarity of pulse 
described earlier in this article. Slight cases of concussion, if treated 
properly at once, invariably end in complete recovery; but neglected 
cases of this class afford the majority of imperfect cures. A certain 
number of slight cases do undoubtedly end in recovery without any 
treatment at all, but this number is very small indeed ; in nearly all the 
apparent recoveries after neglect of treatment some trace of the damage 
shows itself sooner or later. The patient is rarely quite restored to the 
same condition as before the accident ; age advances prematurely ; energy 
is to some extent lost ; tastes change, and peculiarities, sometimes of an 
objectionable kind, appear which are quite foreign to the original dis- 
position of the individual. 

Speaking generally, it may be considered that in caaes in which 
irritability and antagonism are amongst the early symptoms ^that is, 
in the type of case described under the head of concussion from 
direct injury), the results of imperfect recovery tend to the mani- 
festation of vicious peculiarities, such as ill temper, criminal inclina- 
tions, insanity, and proneness to suicide. On the other hand, in 
cases like those described under the head of concussion from indirect 
injury, in^ the earlier stages of which all 8yn^)toms of resentment or 
annoyance ana conspicuous by their absence, the patients are prone, when 
recovery is incomplete, to sink into contented invalidism ifflth a melan- 
choly tendency, to become gray early and prematurely aged, or to assume 
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entire indifference to calls of business or duty. These patients display no 
vicious inclination, nor any sign of lunacy or suicidal tendency ; but they 
seem incapable of applying their minds to any useful end. A curious 
form of partial recovrty, which may occur in any case of concussion, is 
that in which, while the health is generally good, the patient completely 
changes in disposition, sometimes in a most striking manner. It is not 
unlikely that amongst certain classes neglected cases of slight concussion 
are more responsible for indifferent health, lassitude, and appai'ent indo- 
lence than is commonly suspected. The occurrence of temporary glycosiuria 
in some of these cases is a symptom which docs not appear to affect 
prognosis ; it would, however, be a matter of great interest to determine 
whether injuries of the brain, in which glycosuria follows immediately, 
dispose to the occurrence of diabetes at a later date. 

Treatment. — The treatment of all cases of concussion of the brain, 
whether they be severe or slight, may conveniently be dealt with in three 
stages: (i.) immediately after the injury; (ii.) during the period of 
reaction; (iii.) during the period subsequent to the reaction sUige. 

In a general sense, it may be held that incompleteness of recovery 
in slight cases depends for the most part upon inadequate treatment 
immediately after the injury ; and, in severe cases, upon iniperfect 
management during the period subsequent to the reaction stage. 

(i.) Treatment immediately uptm the receipt of injury , — Absolute rest in 
bed is the first essential indication; and a mercurial piu*ge should be given 
at once, 5 grains of calomel (in adults) sprinkled on the tongue being the 
most effectual, and, indeed, in profound unconsciousness, almost the only 
practicable means of attaining the desired result. The nourishment 
should be sustaining and of a fluid kind ; alcohol is inadmissible unless 
indicated by special symptoms. In severe cases no difficulty, of course, 
arises in the treatment of the early stage ; but in the slight cases, where 
the loss of consciousness or mental confusion is very transient, leaving 
the patient for the time being apparently well, great and sometimes 
insuperable difficulty is met with in inducing the injured person to 
submit to the restraint and inconvenience which adequate rest entails. 
Nevertheless, it is impossible to over-accentuate the importance of im- 
mediate rest, even in tlie slightest cases ; for it is upon this immediate 
quiet that the ultimate issue of the case almost always depends. 
Although sometimes it may be impossible to induce the patient to 
pursue xhe proper course, the practitioner has at all events no further 
responsibility if his advice is ignored, or followed imperfectly. 

Obvious as the indication may appear, I make no apology for mgently 
insisting upon the necessity in these mild cases for complete rest at 
once, or as soon as possible; from my own experience it is clear that 
there is a conviction amongs^ not a few practitioners, that in such 
apparently trivial cases opthing is necessary beyond free purgsAion, a low 
diet for a few days, and a temporary abstention from alcoholf with perhaps 
some very sKort and incomplete rest — a line of treatment which directly 
favours incomplete recovery in its various degrees. 
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(ii.) Treatment during the period of reaction, — In severe cases the classical 
means, as described in the text-books, are still the main indications ; that 
is to say, a continuance of complete rest, a low diet, and gentle purgation. 
A comprehensive discussion of the treatment of tile complications which 
may arise at this stage — such as vomiting, rise of temperature, increase 
of pulse -rate, headache, and sleeplessness — is beyond the scope of the 
present article. The following points, however, are worthy of special 
attention : there is, as I have already s^id, no doubt that the severity 
of the symptoms in the reaction stage is, other things being equal, less in 
cases in which bleeding ocems from wounds received at the time of 
injury. It is equally certain from my experience that all symptoms 
during the period of reaction are diminished by a moderate blo^-letting 
(say 5vj. or sviij.) at its onset; this operation maf safely and with 
advantage be practised in all cases in which there is distinct incri^se in 
pulse-rate or blood-pressure with or without rise of temperature. Bi^eed, 
I have good reason for believing from praetical experience that, even in 
cases in which the symptoms of reaction are less marked, a small abstrac- 
tion of blood by venesection is advantageous. One thing at least is 
certain, that nothing is so effectual in removing the headache, which is 
often met with at this stage, the application of two or three leeches 
behind the ear, or to the nape of the neck. 

It is interesting to note the difference in the estimation, by different 
surgeons and at various hospitals, of the value of the application of 
extreme cold by means of the ice-bag, or Lciter's tubes, in the treatment 
of concussion of the brain. Some years ago at St. George's Hospital the 
application of the ice-lxig was a routine treatment in concussion cases, 
the head having been previously shaved. At the present time this treat- 
ment is altogether exceptional, in fact it has been discontinued. So far 
as my observation goes, the effect of cold is negative ; for in a careful 
comparison of cases treated by (a) the ice-bag or Leite^'s tubes, (b) by hot 
applications, and (c) without any local application to the head, it was found 
that the progress in parallel cases was step by step the same ; and that if 
any material relief to pain or discomfort wore afforded it was by the 
application of heat rather than of cold. There appears to bo no objection 
to the discreet use of any sedative or narcotic, excepting morphine, which, 
unless called for by special circumstances, should be avoided. 

Upon the treatment of the stage of reaction in the slight c^ses it-is 
unnecessary to dwell, since the period of reaction, although it occurs in 
all such cases, is in them so slight or transitory as to be hardly notice- 
able. In fact, the treatment of all the slight eases may be said, for 
practical purposes, to begin with the stage subsequent to reaction ; 
especially as these cases are rarely seen by the practitioner until the period 
of reaction has passed. 

(hi.) Treatment dwring the period subsequent ^^to the stage of reaction , — 
Upon the tenmination of the stage of reaction the complete rest, and modi- 

diet (beef-tea, soup, milk, and the like) must be continual for a time, 
which necessarily varies in different cases. Upon the discretion of the 
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practitioner in* the management of diet, and in the selection of the proper 
time for discontinuing complete rest, the recovery of the patient for the 
most part depends. In this connection the principal points requiring 
consideration are the Ibllowing : — 

A. The time for the return to solid food. 

R The time for discontinuance of complete recumbent rest, and the 
time when the patient may be allowed to leave the bed and by degrees 
resume the habits of ordinary life. 

. A. The return to solid food, — Solid food should not be allowed until 
convalescence has fairly set in ; and, in determining the time for making 
the change from a liquid to a solid diet, the condition of the pulse and the 
facial expression are the sole trustworthy guides. As soon as the dazed, 
vacant, or frighteifei look has left the face, soft solid food, such a,s boiled 
sole or whiting, may be given in small quantity ; the recumbent position 
being strictly maintained, and the effect carefully watched. If, after food 
of this kind has been taken for three or four days, or in bad cases for a 
week or ten days, no ill effects follow in the form of dyspepsia, giddiness, 
headache, increase of pulse-rate, or rise of temperature, the same sort of 
food should be continued, the patient whilst eating being allowed to sit 
upright in bed. Should none of the ill effects mentioned then appear, 
white mea^ such as chicken, may be allowed and continued for some 
days, when, if still no adverse symptoms arise, ordinary diet may by 
degrees be resumed. 

If in altePMig the kind of diet in the manner indicated any of the 
symptoms mentioned supervene, the former diet should be resumed for a 
time, which must be determined to some extent by the severity of the 
unfavourable s3nnptoms reciurent. » 

The period which intervenes before solid food can be taken with 
comfort necessarily varies according to (a) the severity of the case, and 
(/3) the degree of ^the efficiency of the treatment adopted immediately 
after the injury ; a period which may vary from a few days to months. 
In all cases it is necessary, upon the resumption of ordinary diet, to insist 
upon moderation ; as. it is a singular fact that after some of these injuries 
a most voracious appetite is awakened, which, if allowed to be indulged 
imchecked, may les^ to untoward complications. 

B. The time at which the patient may he safely allowed to leave the hedy and hy 
degrees resume the ordinary habit of life, — ^As soon as solid food can be taken 
without giving rise to any symptom of discomfort, or without producing 
any change in the pulse or temperature, permission may be given for the 
patient to leave the bed for a short time daily. In allowing this freedom, 
it must not be forgotten that it is, as a rule, most difficult to induce a 
patient to return to recumbent rest ; it is therefore important that this 
permission should not be given too soon. Speaking generally, no patient 
should be allowed to leav<^ the bed until the pulse has resum^ fbs normal 
character. The progress toward complete liberty of action on* the patient’s 
part must of bourse be gradual ; the occurrence of vertigo, and especially 
^f sweating, are certain indications that too much is being done, and 
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whether they occur singly or together, should always be regarded as 
important warnings. If slight exercise is followed by no abnormal per- 
spiration or other easily appreciable discomfort, it is generally safe to 
conclude, if the pulse is normal, that recovery will 'follow in the ordinary 
course. 

In certain cases, which at their onset have been neglected, it will 
be found that the pulse permanently assumes the morbid characters 
described, and tends to become intermittenit ; in such cases, although an 
attempt to resume the ordinary habits of life must sooner or later be. 
made, complete recovery rarely follows, the incompleteness of recovery 
varying from slight mental inertia, or slight loss of memory, to un- 
mistakable dementia. The discussion of the various remote phases of 
partial recovery are beyond the limit of this article, and in substance will 
be found dealt with elsewhere. 

William H. Bennett. 


TUBERCULOUS MENINGITIS' 

Definition. — Tuberculous meningitis is an acute disease depending on the 
invasion of the cerebral pia mater by the tubercle bacillus. The results 
of this invasion are the following morbid changes (which vary much in 
relative proportion) : — the formation of miliary granulations along the 
sheaths of the vessels of the pia mater, the deposition of inflammatory 
lymph in the subarachnoid space, softening of the brain, acute hydro- 
cephalus, fluid exudation into the spinal theca, and the formation of 
miliary granulations in the spinal membrane. These lesions of the 
nervous system are likewise accompanied by tuberculous deposit in one 
or more of the other organs of the body ; some of this deposit may be 
contemporaneous with the lesions of the nervous system, but some of it 
is antecedent thereto. 

History of the disease. — Our knowledge of the different anatomical 
characters of the disease, as set forth in the above definition, has been 
slowly won by -successive workers. Robert Whytt (1768), in his obser- 
vations on the “ Dropsy in the Brain,” although he had not recognised 
the specific nature of the affection, gave an excellent clinical picture of 
tuberculous meningitis ; he insisted on its prodroma, and divided the illness 
into the three stages which, ever since his time, have been accepted. He 
first pointed out the important change in the pulse from quickness and 
regularity in the first stage to slowness and irregularity in the second ; 
and that ^ in the third stage the pulse rose tq, feveiish quickness and 
once more became regular.” The anatomical feature which arrested his 

^ In preparing this article 1 have received much help from my friend Dr. Still, Medical 
Registrar of Hospital for Sick Children, Great Ormond Street. 
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chief attention was the acute hydrocephalus, and by this title tuberculous 
meningitis was long known. 

In 1825 Senn made the important addition that the primary in- 
flammation is at the* base of the brain, .and that the pia mater is the 
membrane invaded. The tuberculous nature of the disease was dis- 
covered by Papavoine in 1830. He described the tubercles as “plaques ” 
and granulations, and indicated their distribution in the meninges, and 
their identity and association with tubercles in other parts of the body. 
J^apavoine also made the important observation that granulations might 
exist in the pia mater without giving rise to obvious inflammatory 
reaction. 

Barthez and Hilliet advanced the knowledge of the disease enormously, 
especially on the fuberculous side. They assorted that the prodroma are 
the expression of the tuberculous diathesis ; they regarded the existence 
of tubercle in organs other than the brain as the most essential antecedent 
condition ; they even went so far as to claim as tuberculous meningitis 
cases of fatal brain affection in children in whom no tubercle was detect- 
able in the brain, but in whom tuberculous deposits existed elsewhere ; 
and in the typical manifestation of the disease they insisted on the 
multiple pathology which has been indicated in the above definition. 

By degrees the partial convulsions of the second stage of the disease 
were referred to cortical disturbance consecutive to the meningeal 
inflammation. Also the distinction was drawn, b}’^ Rendu and others, 
between the temporary paralyses, the pathology of which is not explained, 
and the permanent paralyses of which many examples have been recorded, 
and which appear to depend on more or less circumscribed softening. 

It was also maintained by Hayem that, in addition to the softening 
from necrobiosis after vascular obstruction, there is a true diffuse, in- 
flammatory encephalitis. 

There has been much discussion on the nature of the hydrocephalus 
and the part played by it in the production of the pupillary changes, the 
paralysis and the coma. Some, at least, of the pressure symptoms, which 
originally were referred exclusively to the ventricular effusion, are now 
attributed to a general encephalitis consecutive to the meningeal attec- 
tion. Furthermore, the softening of the ependyma and of the walls of 
‘ the ventricles is now considered to be largely inflammatory, and not a 
mere result of imbibition. 

The final step, arising out of Koch’s discovery, was that the disease is 
in all cases caused by the invasion of the tubercle bacillus ; either by local 
infection through lymphatic paths of which the subarachnoid space may 
be regarded as one, or, more commonly, through the blood-stream in 
embolic fashion along the distribution of the middle cerebral arteries. 

Causes. — ^Tuberculous meningitis is a disease of childhood rather than 
of adult life. It may oc^ur, however, at any age, though wilSi rapidly 
lessening incidence as years advance. • 

Children %it the period of the first dentition seem to be particularly 
liable to it. Of 100 cases, collected and analysed by Dr. Still, occurring 
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in children under twelve years of age, in which the disease was verified by 
necropsy, 48 were under two years old; 83 of the 100 cases occurred 
during the first five years. 

During the first twelve months of life noif-tuberculous forms of 
meningitis are more frequently met with than the tuberculous, but 
in the accompanying table it will be seen that ten cases of the latter 
disease were recorded. The youngest patient was aged three months ; 
but some cases have been reported even ^n younger patients than this. 
It is generally held that after puberty many more females are attacked, 
by tubercle than males ; but, so far as tuberculous meningitis in adults is 
concerned, the careful statistics of Seitz indicate that more men are 
attacked than women. o 


Incidence according to Ages in 100 Cases under 12 Years of Age. 
(Collected by Dr. Still.) 


Under 6 MontliH. 

6 Moiiths-l Tear. 

1-2 Years. 

2-3 Years. 

8-4 Years. 

4-6 Years. 

3 

10 

35 

13 

13 

9 


5-6 Years. 

6-7 Years. 

7-8 Years. 

8-9 Years. 

9-10 Years. 

10-12 Years. 

6 

1 

4 

4 

2 

1 • 

1 


Incidence according to Age in 126 Cases between 16 and 60 Years of 

Age. (Seitz.) 


16-20 Years. 

21-26 Years. 

26-80 Years. 

81-86 Years. 

— f — 

36-40 Years. 

28 

29 

23 

14 

13 




ft 



41-45 Years. 

46-60 Years. 

61-66 Years. 

56-60 Years. 

11 

4 

3 

1 


Tuberculous meningitis has been observed repeatedly in two or more 
children of the same family, and likewise in families of which other 
members have suffered from divers manifestatiqps of tubercle. But the 
absence of » tuberculous family history is a &tally delusive argument 
against the recognition of early symptoms of tuberculous meningitis. In 
a large number of cases a single child out of a large family may die from 
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tuberciJous meningitis, and no other member of the family show any 
indication of tubercle whatever. A family history of tuberculous disease 
was obtained by Dr. Still in 47 out of 100 cases (that is, nearly 50 per 
cent) ; but this proportion has no special significance, for almost exactly 
the same proportion can be obtained in the family history of persons not 
suffering from any tuberculous disease. 

Insanity and hypochondriasis have been recorded in the family history 
of some cases of tuberculou# meningitis, especially of the adult cases ; 
and it is well known that a large number of insane patients die of 
phthisis. 

There is no J[)uild of body peculiar to tuberculous meningitia The 
disease may attaclj either an adult or a child who is the subject of 
phthisis and presents therewith any degree of emaciation. On the other 
hand, children apparently well nourished, with a fair amount of sub- 
cutaneous fat, are frequently attacked. Fair bodily nutrition is quite 
consistent with latent tubercle. 

The common opinion that a large head and especially a prominent 
forehead make a child prone to tuberculous meningitis is quite absurd. 
This was pointed out by Whytt long ago. The reason for the popular 
belief is probably that the large forehead indicates rickets, and that a 
rickety child is more liable to convulsions than a non-rickety one. 

The trend of modern doctrine has been towards the h3q)othesiB of 
the introduction of tuberculous virus from without, especially by way 
of food. From the experimental observations of animal tuberculosis it 
appears certain that tubercle can be induced in the lower animals 
by feeding them with tuberculous material ; ai^d it has been held that 
the relatively large amount of mesenteric and intestinal tuberculosis 
found in young children is due to taking tuberculous milk into the 
alimentary canal. This is said to form a focus from which the dissemina- 
tion of general tuberculosis, and therewith tuberculous meningitis, may 
take place ; but complete clinical evidence, so far as child life is con- 
cerned, is not yet forthcoming (vide “Report of Royal Commission on 
Tuberculosis ”). 

It has hitherto beeit difficult to prove any direct relation to artificial 
feeding in the tuberculous meningitis of young infants ; and it is certain 
that it may occur in infants still at the breast, even though there be 
no nakAd-eye evidence of tuberculosis of the mother’s mammae, and 
wnen she is apparently healthy. It is possible that in such a case 
there is some latent deposit of tubercle in the mother which an injection 
of tuberculin might make manifest, or which at some time after lactation 
might become active. 

The causation of tuberculous meningitis is, strictly speaking, the 
causation of general or local tuberculosis plus the special invasion. It is 
rarely, if ever, primary : * almost invariably some tuberculous focus of 
earlier date sthan the meningitis can be found. The focus may be a 
localised caseous process in any part of the body, as, for example, in the 
lungs, glands, bones, joints, skin, or generative organs. 
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It is a perfectly legitimate criticism of the recorded cases of tuber- 
culous meningitis in which no other tuberculous focus was found in the 
body^ that the examination was not sufficiently exhaustive. In many 
cases tuberculosis of glands following simple enlargement from some 
peripheral irritation, such as catarrh of mucous membranes, especially of 
the throat, skin irritation, or carious teeth, forms the starting-point of a 
meningeal tuberculosis. 

In other cases the disease forms pal*t of a general acute miliary 
tuberculosis ; but here also a primary focus generally exists ; and in a 
large number of cases a breaking down of caseous glands seems to be 
the source of general infection. , 

A small number of cases arise by direct extei^sion from a tuber- 
culo\is mass in the cortex of the brain ; and a few are associated with 
a caseous process in the middle ear, or with some tuberculous caries of 
other cranial bones and of the vertebrse. In a case of Demme’s 
tuberculous meningitis followed tuberculous ozsena. A curious relation, 
noted in two cases by Henoch, was the occurrence of tuberculous menin- 
gitis simultaneously with the abrupt subsidence of some enlarged cervical 
glands : with this may be compared a case, long under my own observa- 
tion, in which the sudden retrocession of an extensive eruption of 
phlegmonous scrofulides coincided with the outbreak of fatal tuberculous 
meningitis. There are certain facts which seem to show that in very 
rare cases surgical interference with tuberculous lesions, by the stirring up 
of latent deposits, may lead to discharge of tuberculous material into the 
general circulation, and so induce a general tuberculosis of which meningitis 
is a part. Two exajnples may be given : the onset of tuberculous 
meningitis was observed within a few days after forcible straightening of 
a hip joint affected by subacute tuberculous disease ; and, in the other 
case, within a few days after the removal of tuberculous glands from the 
neck. It is held by some surgeons that the scraping Operations on tuber- 
culous foci are attended with greater risk of entry of tuberculous material 
into the blood-stream than are complete excisions. 

Tuberculous meningitis has been said to follow erythema nodosum ; 
but from the reports it may fairly be asked whefher, in some of these at 
any rate, the initial lesions were not tuberculous periostitis. 

Of remote causes, the exanthems are the most important ; especially 
measles and whooping-cough : the former precedes tuberculous meningitis, 
as also other forms of tuberculosis, with remarkable frequency. It is 
probable that the exanthems not only lay the foundation for tuberculosis, 
but also reawaken any latent deposit : it is noteworthy that many of the 
exanthema are associated with glandular enlargement. 

, Starvation and adverse circumstances probably play some part in the 
causationcof this as of other forms of tuberculosis. Injury, especially a 
fall on the head, has often been assigned as a cause ; it may act as a 
determinant. <• 

Overpressure in education has also been alleged as a factor in the 
causation, but the evidence adduced is not satisfactory. 
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The immediate determining causes of the onset of tuberculous menin- 
gitis are very mysterious ; it seems likely that any general lowering of 
nutrition, or an irritation in the presence of previously caseating glands, 
by calling tuberculous foci into fresh activity, may determine an attack 
of the disease ; but it is often difficult to prove any such sequence. 

Symptoms. — ^The onset of tuberculous meningitis is either insidious or 
abrupt. It is insidious in those in whom some latent local tubercle has 
been consistent with moderately good health; it is abrupt in those 
'whom advanced tuberculous disease has brought into a more or less 
emaciated condition. 

The insidious onset is the more common of the two, and constitutes 
what is called tl\p j)rodromal stage. As this is met with in children it 
may last from two weeks to three months, and is ill-defined throughout. 
The child seems out of sorts, he lies about instead of playing with his 
toys, he sleeps badly, he grinds his teeth and may have night terrors. 
His appetite fails, he loses flesh, and occasionally he vomits, especially at 
night, and without apparent cause. At this stage there may be a very 
foetid smell of the breath, as if from gastric catarrh. The bowels are 
generally constipated. There is nothing uniform about the temperature. 
The dominant features are languor and irritability, the latter being mani- 
fested when the child is disturbed. In children of the sehool age change 
of temper is sometimes observed : a child previously obedient and amiable 
becomes irritable or wilful. He sometimes complains of headache, often 
frowns, and occasionally flushes. In a child over five years of ago 
mistakes in speech may be noticed : the speech may be slow and very 
deliberate, as of laboured production ; a marked reluctance to answer 
questions may be observed, and sometimes even a taciturnity amounting 
to speechlessness for days and weeks ; although when questions are 
asked, the child may answer them. In adults, speech alterations often 
occur. There may be true aphasia, or that delay in answering questions 
which suggests cerebral inertia. A boy, aged about eight years, in the 
prodromal stage of what proved to be tuberculous meningitis, was sent to 
a shop to buy something. He found when he got to the shop that he 
was unable to ask foi»what he wanted. A very young child does not 
generally make mistakes of speech, but is often speechless for a day or 
two at a time, takes no notice of mother or nurse, asks for nothing, drinks 
only when liquid is presented, and sometimes silently passes urine in its 
bed, contrary to its wont. 

The patient often stares and frowns at the doctor, but presents no 
other oddity of manner. It is most important to remember that in 
adults the onset of tuberculous meningitis is sometimes indistinguishable 
from that of hysteria ; and the suppression of such initial symptoms by 
douching and electrical applications may pve rise to delude hopes. 
Incontinence of urine and fasces, again, associated with strange oehaviour, 
occurring in^he prodromal stage in adults, may likewise bh set down to 
hysteria ; and many cases of tuberculous meningitis in adults have at the 
onset been mistaken for early mental disease. 
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Delirium is rare in children, but not uncommon in case of adults ; and 
in some instances of early tuberculous meningitis even delirium tremens 
is simulated. The early headache is much more severe in adults than iu 
children. Lethargy, like that in the early days of a severe exanthem such 
as typhus, has been recorded ; in such cases there may be prolonged 
retention of urine. 

Children are more somnolent than adults. When the disease super- 
venes on some chronic tuberculous illness cvhich has confined the patient 
to bed, the onset of tuberculous meningitis may be unsuspected, until a' 
squint suddenly appears, or a complaint of double vision, or a slight facial 
or upper limb palsy. 

Another mode of sudden onset in tuberculous meningitis in bedridden 
patients is capricious vomiting, apart from cough. 

Finally it is to be noted that the supervention of tuberculous 
meningitis on severe or extensive tuberculous disease elsewhere is some- 
times quite latent, and not discovered till after death. 

In considering the prodroma generally it will be seen that although 
no one of these symptoms singly is pathognomonic, yet, in reviewing a 
case from beginning to end, their cumulative value is very great. The 
prodroma probably correspond with some dissemination of tubercle ; and 
it is a matter of experience that during this vague period some slight 
chronic enlargement of glands in the neck or under the jaw, or some 
impaired resonance near the manubrium, although unattended with active 
symptoms, may give a cue to the imminent disease. The invasion 
of tuberculous meningitis Dr. Gee defines as the period at which such 
new symptoms occur as enable us to pass from the uncertainties of 
the prodromal stage, and to declare positively that, from this date at 
all events, the child has sickened with hydrocephalus. But it is fair to 
say that those new s3nnptoms are often no more than exaggerations of 
one or more of the prodroma — such as vomiting, headache, or lethargy 
associated with constipation. Of definite new manifestations the most 
striking invasion-symptom, though not the most frequent, is convulsion. 
Such invasion -convulsion, when succeeding the prodroma, is in most 
cases general or bilateral ; it is either a generalised rigidity with pallor 
and loss of consciousness, or it is divided into tonic and clonic stages 
affecting both sides of the body alike. From this period the disease has 
been divided into three stages, namely (a) the stage of irritation — £referred 
to the meninges and cortex ; (6) the stage of pressure — referred to the 
ventricular efiusion ; (c) the stage of relaxation and paralysis — referred to 
extension to the medidla oblongata (Traube). 

But the symptoms of the first stage overlap those of the second, and 
the most satisfactory method is to consider each symptom separately as 
follows 

Facies. — In the earliest stage the face shoils nothing more than the 
frowning ; bilt after the invasion there is often at times a^ vacant stare, 
with pupils dilated, and the eyes fixed on some distant object — the far- 
off look,” as it has been called. The flush of the cheeks, which in the 
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prodromal stage was occasional, becomes more persistent, and is some- 
times accompanied by a scarlet suffusion over the rest of the body, and a 
blotchy erythema of the palms. The tache c^r^brale, or red flush elicited 
by stroking the sldn, though by no means peculiar to this disease, is very 
frequently obtainable. In some cases a white streak appears before the 
flush. In the late stage any part of the body flushes if subjected to pressure. 

During the prodromal and early stage of the disease the skin is dry 
and harsh ; but in the last forty-eight hours it is often bathed with sweat. 

• . Decubitus is very characteristic : quite early in the disease the child 
lies persistently on one side ; if turned on its back or face it turns back 
on its side at once and lies with its knees flexed on the abdomen, and 
usually with the ^Ibows flexed and drawn to the sides. It resents any 
interference; often* if disturbed, it will cry out peevishly, “Go away”; 
and if the bed-clothes be pulled back it will often clutch at them to draw 
them back (Stocker’s sign). 

In the later stage, when paralysis and coma have supervened, the 
child often lies on its back, low down in the bed, with the arms and logs 
extended, and the hands lying one over the other just above the pubes. 

PJwtophohia is more common in adults than in children. The hydro- 
cephalic cry — a sudden shrill and apparently causeless scream — is character- 
istic of intracranial disease, but not especially of tuberculous meningitis ; 
the majority of cases run their course without its occurrence. Usually 
as long as the child is undisturbed it lies quite quiet in the position 
described; but occasionally there is great restlessness, the child rolling 
itself from side to side with such violence as to require a padded bed. In 
rare cases there is delirium, which may be quiet and muttering or wild 
and noisy. The occasional simulation of deliriufti tremens in adults has 
been mentioned already. 

Headache is generally present in adults ; but children often make no 
jcomplaint of it, though the raising of the hands to the head, or the boring of 
the head into the pillow, may betray its presence : in some cases, however, 
the child cries out frequently, “ My head, my head,” and some of the sudden 
screams may be due to paroxysms of headache. Headache in adults is more 
commonly in the frontal region ; but in children generally is not localised. 

Pain is referred sometimes to other parts of the body, as to the 
abdomen, to the soft parts of the limbs, to the joints, and to the spine. 
Complaint of pain in the knees was so severe in the early stage of one 
case as to suggest rheumatism, and the application of cotton-wool round 
the joints. In a girl, aged ten years, complaint of the spine and well- 
marked local hypersBSthesia, in the absence of any other symptoms except 
pyrexia, were set down to hysteria ; but within a few hours coma super- 
vened, and'at the necropsy tuberculous meningitis was found. 

Vomiting^ although one of the most frequent invasion-symptoms, is 
singularly variable in tht? subsequent stages of the disease. In rare cases 
it is incessant for days together ; more commonly it recurs*once or twice 
in the twenty-four hours. It is of the cerebral type ; the contents of the 
stomach seem to regurgitate without retching or effort. Often no 
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exciting cause is apparent^ but xnovement and disturbance are likely to 
induce it. It is remarkable bow often persistent recumbency seems to 
favour its subsidence. Certainly it often occurs a^ter taking food, and it 
is influenced to some degree by diet Ophthalmoscopic examination some- 
times excites it. 

Constipation is a marked symptom, and usually persists throughout the 
illness. As a rule it is easily overcome by simple aperients or enemas. 
Occasionally it is so obstinate as to secure exclusive attention, and to 
mask the diagnosis. Thus in two cases of this kind the combination of 
obstinate constipation, vomiting, and a slight visible peristalsis raised the 
suspicion of intestinal obstruction, and the proposal of laparotomy was for 
b short time entertained. Sut in both patients ^ere was ^marked 
ethargy, although no other definite cerebral symptom had appeared. 

Karely there is diarrhoea, which may or may not be associated with 
uberculous ulceration of the bowel. In either case the abdomen generally 
)ecomes flattened or carinated ; the few exceptions being mostly cases of 
antecedent tuberculous peritonitis. Associated with this carination there 
s often marked flaccidity of the abdominal wall. The occasional appear- 
ince of .visible partial peristalsis of the bowels has been mentioned already. 

Even at this early stage there is often some inertia of micturition, 
eading to retention of urine ; this can generally be overcome by getting 
:he patient either to stand or sit on the side of the bed. 

The pulse early shows in*egularity, a symptom present with such 
frequency as to have considerable diagnostic value ; the irregularity may 
^flect rate, rhythm or force. The rate per minute alters distinctly during 
the course of the disease ; there may be a little quickening during the 
prodromal stage, then slowing takes place during the irritative stage, and 
with the slowing the artery gives a sensation to the touch as if tightly 
contracted. Marked pulsation of the carotids in the neck may be noticed 
at the same time ; and if the fontanelle be open it'is^nse and its pulsa-; 
tion manifest. The slowing of the pulse is less marked in young children 
than in children of five years old and upwards. Finally in the paralytic 
stage the pulse becomes softer, more and more rapid, and may reach 220 
per minute or become uncountable ; generally at tMs stage the irregularity 
is lost ; and in stages of relaxation a few hours before death the fontanelle 
often becomes flattened again. 

Respiration shows a corresponding irregularity, quite early ; even some- 
times in the prodromal stage an occasional deep inspiration is followed by 
a deep and long expiration — the so-called sighing respiration.” As the 
disease advances this becomes more frequent, and towards the end Cheyne- 
Stokes breathing is commonly seen. Finally the respiration becomes 
simply shallow and rapid. 

A symjjtom often present, but indicative rather of mischief than of 
tuberculous meningitis, is quasi-purposive movemMls of the mouth, such as 
sucking, pursing or biting the lips, champing of the jaw, anfl grinding of 
the teeth. Quasi-purposive movements of both upper and lower limbs 
are by no means uncommon. The repetition of these movements, with 
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slow altemataons, may continue for a considerable time, even against 
resistance. Plucking at the lips, the nipples, and genitals is often present 
quite early in the disease. 

Slight stiffness of the neck and even slight retraction of the head may be 
present occasionally, but are very rarely pronounced, or continuous. In 
the absence of permanent head retraction tuberculous meningitis usually 
shows a marked contrast to simple posterior basic meningitis. There are, 
however, very rare cases of tuberculous meningitis, in which head-retraction 
is pronounced and prolonged, and in which after death an excessive amount 
of miliaiy deposit is found at the posterior arachnoid bridge. 

Trenujr of the head and limbs on movement, associated with 
rigidity of the ueck, is almost always present when the disease is 
established ; and even in an early stage it can generally be elicited if the 
observer place his hand behind the child’s shoulder and raise him slightly 
from the bed. It is also well seen if the patient attempt to stand, which 
he does in an unstable fashion with his legs widely separated ; his head, 
arms, and lips showing meanwhile a coarse tremor. 

The convulsums of tuberculous meningitis may be roughly divided 
into : — (a) The convulsion of invasion already mentioned, which may be 
general and solitary, and removed by a considerable interval from those 
which follow ; (6) the convulsions of the middle period, which tend to 
be more or less limited ; and (c) those of the later period, which are 
frequently generalised. Those of the middle period are the most im- 
portant and distinctive, because they point to localised cortical disturb- 
ance. A varying tonic stage is often succeeded by clonic spasm, limited 
either to one side of the face and body, or sometimes to one limb. But, 
although the spasms may on one day be confined to a single limb, on 
successive days other limbs generally become affected. This is the rule 
in children, and it points to bilateral distribution of the lesions. Occa- 
sionally in adults the spasm is tolerably constant in its limitation, and 
this is in harmony with the anatomical fact that in adults the meningeal 
deposit is often more circumscribed than in children. 

Sooner or later some rigidity of the limbs appears ; most commonly it 
persists after a convulsion, and it often varies on successive days. All 
four limbs may be rigidly extended, or an arm or a leg may bo rigidly 
extended or Hexed. Attempts to overcome the rigidity may elicit 
expressions of pain, and sometimes may set up rhythmical contractions of 
other limbs. Convtilsions are sometimes followed by paralysis rather 
than by rigidity ; and spastic contraction of the limbs of one side may 
coexist for varying periods with flaccidity from paralysis of the other 
side. In most cases there is some paralysis of cranial nerves, as might 
be exp^ted in a disease chiefly afiecting the base of the brain. Oculo- 
motor and facial palsy are seen more frequently than palsy of any other 
cranial nerve. Squint nfay be one of the earliest symptoms of tne disease ; 
and the patient’s first complaint, especially if an adults nAy be that he 
sees double. These cranial nerve palsies, like those of the limbs, are 
often temporary. 
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Permanent palsies^ though much less frequent, arise sometimes with, 
sometimes without preceding convulsions ; and of these hemiplegia, 
brachial monoplegia, facial and oculo-motor paralysip are the most common. 

The speech alterations of the prodromal stage have been already 
referred to ; but these by no means persist throughout the illness. For 
the most part they vary like the alternating convulsions and temporary 
paralyses. Delay in response, or actual speechlessness are more common 
in children than aphasia properly so-called.# 

In the later stages there is great difficulty in svxillowing ; but this' 
varies from day to day in a remarkable manner. 

Othet' disorders of movement are seen at times. Mechanically asso- 
ciated movements may be present : for example, on forcibly flexing one 
leg on the abdomen the arm of the same side or the leg' of the opposite side 
becomes flexed ; and probably analogous to this is the adductor spasm in 
the opposite thigh produced sometimes in tuberculous meningitis when 
obtaining the knee-jerks ; but it is not peculiar to this disease. 

In the early stage there is excessive hypercesthesia^ though, on account 
of the general irritability of the patient, it is difficult to gauge. Never- 
theless, in some cases there seem to be areas of increased intensity of the 
hyperaesthesia ; as for example over the vertebral spines. In the later 
stage it is alleged that some local ancesthesia can be made out. It is 
difficult to prove ; but at the end of the disease when the patient is 
becoming comatose, the loss of conjunctival reflex and the easily 
abraded cornea would seem to favour the opinion that sensibility is 
lowered. 

During the early stage the superficial reflexes are not altered ; later 
Henoch specially notes the disappearance of the cremasteric reflex. 

Symptoms referable to the eyes may be considered in a group. As 
to the external muscles, varying squint and ptosis are very common 
during the irritative and pressure stages. If facial palsy occur, either 
temporary or permanent, the corresponding eye may remain half open for 
a time. 

Independent movements of the eyeballs are often seen, especially 
slow movements of one or both eyes from side to side ; but rarely 
definite nystagmus. Jerky movements of the eyeballs, either with or 
without other clonic spasms, and constituting minor convulsions, are 
sometimes confounded with nystagmus. » 

The pupils, which are often slightly contracted in the prodromal and 
early irritative stages, gradually become dilated and show a curious 
oscillation when exposed to a bright light. The pupil contracts, but 
immediately dilates again ; and then alternately contracts and dilates. 
Archambault laid great stress on this oscillation of the pupil in tuber- 
culous meningitis ; but it is found in other morbid states likewise. In 
the last stage the reaction to light is lost. Th# dilatation becomes more 
marked and 'persistent as the ventricular efiiision increasefq In tuber- 
culous meningitis of the convexity, in which case there is not usually any 
associated hydrocephalus, the dilatation of the pupils does not occur, or 
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is ‘much leas niarked than in the common form. There is also during the 
pressure stage some irregularity of the pupils. It has been observed that 
in some cases the pupil on the aide on which the patient lies is more 
dilated than the oppcflsite one ; and in a case reconied by Sir Samuel 
Wilks, where there was much hydrocephalus, the dilatation was reversed 
by reversing the position of the head. 

AnsBsthesia of the cornea and of the conjunctiva occurs during the 
last stage. There is much vascularity, and a deposit of muco-pus collects 
on the conjunctiva ; and on Ihe lower margin of the cornea there is 
ffequently to be found a crescent of opacity followed quickly by super- 
ficial ulceration. 

Ophthalmoscopically the two changes which require consideration in 
this disease are optloineuritis and choroidal tubercle, to which, respectively, 
attention was first directed by Clifford Allbutt and Cohnheim. 

With regard to ojpiic, neuritis its indications in the early stage of the 
disease are often ambiguous ; but late in the disease it can generally be 
detected on both sides, though unequal in amount. Even then it is 
rarely severe or comparable with that associated with cerebral tumour ; 
but the increase of blurring of edge and of curving of vessels is conclusive 
to one who has obseiwed the progressive change in a given case. In 
judging of the progress of the neuritis, Garlick has laid great stress 
in these cases on the alterations which take place in the apparent lumen 
of the arteries and veins, and on their relation to one another. 

Tubercles of the choroid can be observed occasionally in successive 
development at various parts of the fundus, beginning as minute round 
dots which become gradually opaque in their centres, and sometimes 
confluent at their margins. Tubercles of the .choroid thus seen to 
develop during the course of a brain illness are so far in favour of that 
illness being tuberculous meningitis. I found that out of 16 consecutive 
cases of choroidal tubercle 13 showed evidence of tuberculous meningitis ; 
whilst 3 presented tubercle in other organs, but no tubercle in the pia 
mater. Thus, apart from any other signs, tubercle of the choroid cannot 
be taken as indicating that there is necessarily a deposit also in the pia 
mater, but it bears witness to a widespread tuberculosis. 

The course of the temperature in tuberculous meningitis is difficult to 
distinguish from that of general tuberculosis ; but in general terms it 
may be stated that the advent of the meningeal affection is associated 
with a*lowering of the previous temperature, and with some departure 
from the hectic type. This lowering of temperature is sometimes of 
diagnostic value in the first and second stages of the disease ; but it is 
more noteworthy in children of five years and upwards, and in adults 
than in young children. During the later stage of tubercuJous meningitis 
the temperature rises, in the majority of cases. For a day or two before 
death the rise may reach ^08”; especially when repeated convulsions have 
occurred. Less commonly the temperature remains low throughout; it 
may even bdfcome subnormal, especially as death approaches. 

The urine is generally normal in appearance, though said to be deficient 
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in amount. Not infrequently it contains a trace of albumih^ and, rarely, 
i trace of sugar may be found in a late stage of the disease. Both urine 
ind feeces may be passed under the patient from the time that the 
disease first declares itself. • 

The Uood in tuberculous meningitis has been carefully studied by 
Dr. Bastian. He finds that the white corpuscles are more numerous than 
in the normal state, and speedily show signs of great amoeboid activity by 
the development of vacuoles within them, and of numerous projections 
from their outer surface. Groups of prdtoplasmic particles of various, 
sizes are also to be seen interspersed amongst the blood corpuscles ; as 
well as here and there a small pigment granule, or an irregular block of 
pigment of reddish or reddish black colour : the red oorpuscles, though 
they present no distinctive changes, usually run together into irregular 
masses. Bastian holds that these changes are not met with in typhoid 
fever, or in the great majority of other cerebral affections. 

Conscioumess is seldom completely lost until quite late : the earlier 
condition is rather one of drowsy irritability, the patient can be roused, 
and is sufficiently conscious to resist attempts to feed him,* but when left 
alone speedily relapses into his semi-conscious condition. Occasionally 
the condition is one of semi-consciousness to the end; the patient can 
be roused and may answer questions even an hour or two before death. 
Rarely he remains quite conscious and takes notice of his surroundings 
until within a few hours of death, when he rapidly becomes unconscious : 
such cases are usually those in which on some previous chronic disease 
tuberculous meningitis has supervened. There are not a few examples 
in every man’s experience of the patient’s waking up from a coma, 
recognising his parents,, taking food, and even playing with toys, only to 
relapse again into fatal unconsciousness. 

Morbid anatomy. — Tuberculous meningitis is usually a leptomenin- 
gitis ; but occasionally a few lentil-shaped white granulations are found 
on the dura mater, and larger tuberculous caseous masses sometimes im- 
plicate the dura secondarily. 

The arachnoid of the convexity feels slightly greasy, but presents no 
other sign of inflammation. The superior longituoinal sinus usually con- 
tains a scanty pale clot ; the veins over the surface of the hemispheres 
are not generally distended. 

The convolutions are flattened, and, as the result of the veiStricular 
effusion, the sulci are less marked than normal. It is in the subarachnoid 
space at the base and in the pia mater that the most marked changes 
take place. In the interpeduncular space, over the chiasma, over the 
anterior inferior portions of the temporo-sphenoidal lobes, and over the 
anterior portion of the superior vermiform process of the cerebellum, 
there is opucity due to inflammatory exudation. This is in some places 
green in colour, and of tough consistency, ^e Sylvian fissures are 
firmly glued. In these adhesions some greenish l3rmph may bb found; but 
on separating the adhesion they are seen to consist for the most part of 
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masses of grajf or gra 3 ash white tuberculous nodules, which have become 
partly confluent. Wherever the pia mater extends, such nodules may be 
traced ; predominantly in the Sylvian fissures, but also along the fissures 
of Rolando, in diminii^ing numbers upwards to the vertex. There arc 
often small deposits on the two surfaces of the superior longitudinal 
fissure ; and likewise on the adjacent contiguous suriaces of cerebrum 
and cerebellum. If Ihe pia mater be traced inwards, granulations may 
be found in the choroid plexuses of the lateral ventricles; the velum 
interpositum is often packed '^th them, and so firmly matted that it is 
difficult to atrip it from the subjacent structures. Such granulations 
vary in size from the finest “writer’s sand” (“tuberculous dust”) to 
confluent groups of an eighth of an inch in diameter ; and, except at the 
base, they are seld 4 )m accompanied by inflammatory lymph : the brain 
substance shows occasionally small areas of capillary haemorrhage in the 
gray matter. Definite tracts of yellow softening are sometimes to be 
found also in the areas supplied by branches of the middle cerebral 
arteries ; this softening is induced by the infiltration of the vessel walls 
with tubercle and by the thrombosis which completes their obstruction. 
Besides this localised cortical and subcortical vascular softening, there 
is a widespread alteration of brain substance. The cerebrum as a whole, 
in a well-marked case, is soft, and the coipus callosum and white matter 
above the lateral ventricles may be almost diffluent, even when the 
ependyma is intact, and there is little or no hydrocephalus ; so that the 
softening cannot be the result of maceration. Microscopic investigation 
throws some light upon this condition : the deposition of miliary tubercle 
in the subarachnoid, and along the ingrowing processes of pia mater, not 
only interferes with the vascular nutrition of the brain substance, but 
actually invades it, giving rise to extensive cellular infiltration, and 
causing degeneration of both axis-cylinders and ganglion cells. This 
seems to justify the modern designation of the disease as a true nieningo- 
eiuephalitis. 

Small circumscribed deposits of tubercle are not uncommonly 
found also embedded in the cortex ; these are transition forms to the 
so-called “ scrofulous tumours,” or caseous tuberculous masses. Such large 
caseous masses are foun^ in a fair proportion of cases of tuberculous men- 
ingitis. Thus, in the series of 100 examples before referred to. Dr. Still 
found 15 in which such tumours were present. Around these masses there 
is not infrequently a local eruption of miliary tubercle in the pia mater, 
comparable with the miliary tubercle over a caseous mesenteric gland in 
the peritoneum. 

Passing from without inwards we find in typical tuberculous menin- 
gitis dilatation of the lateral ventricles, and a considerable excess of fluid ; 
this is rarely purulent in the true sense, but is turbid from the partial 
breaking down of the rooj or sides of the ventricles. 

The third and fourth ventricles may present slight dilatation ; but in 
tuberculous Aeningitis there is no closure of the cerebro-spinal foramen, 
or gluing down of the membranes in the neighbourhood of the posterior 
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.rachnoid cistern ; in this respect tuberculous meningitis pre^sents a marked 
iontrast with non-tuberculous posterior basic meningitis, in which, if life 
>e sufficiently prolonged, complete occlusion often takes place, and 
considerable hydroceplmlus supervenes, but with clear fluid and firm walls. 

There has been much difference of opinion as to the cause of the 
hydrocephalus in tuberculous meningitis; some regard it as a dropsy, 
Dthers as the result of an inflammation. Dr. Bastian is inclined tc lay 
stress on the occasional thrombosis of the veins of Galen, and on the 
general and extensive venous obstruction^ It must be conceded that 
the absence in this disease of adhesion in the neighbourhood of the 
foramen of Majendie seems to negative the simple mechanical explanation 
of interference wdth the drainage system of the brain. Nevertheless, 
the fairly constant tuberculous infiltration and matting down of the 
velum interpositum may play some part in lessening the channel of the 
iter, and thus diminishing the outflow of the lateral ventricles. It seems 
possible that the anatomical conditions may be the joint result of inflam- 1 
mation and of dropsy ; and that the special softening of the walls may*" 
be the outcome of the widespread cerebritis above described. 

Clreumscrlbed tuberculous meningitis. — Hitherto we have enumer- 
ated the generalised morbid lesions found after death in a well-marked 
example of the disease, which during life gave the complex of symptoms 
described in an earlier section ; ^nd we see how inadequate is the name 
tuberculous meningitis as descriptive of these lesions. It is important 
to know that there are cases of restricted tuberculous' deposit in the 
membranes unaccompanied by the other (and, as I believe) more important 
lesions before described. 

(i.) Gases of rapidlj^ fatal miliary tubercle of the convexity. The 
duration of the illness may have been but a few days, and in the light 
of the necropsy it is difficidt to see why, with such meagre changes, the 
case was fatal. The amount of miliary deposit on the convexity may be 
very small ; there is little or no accompanying lympll or hydrocephalus ; 
the brain substance shows no important naked -eye alteration, and there 
is no basal change. 

(ii.) Occasionally in the course of the necroj)sy in cases of general 
tuberculosis, circumscribed miliary deposit may be found in the pia mater, 
and small cortical and subcortical deposits of caseous tubercle without 
any lymph accompaniment, and likewise without subjacent softening or 
hydrocephalus. In some of these cases there has been no clinical indi- 
cation whatever of brain affection. It is important to note, however, 
that the patients have generally been bedridden, and therefore exempted 
from many of the occupations and trials by which brain symptoms might 
have been revealed. 

(iii.) In rare cases of old-standing tuberculosis, or of tuberculous 
meningitis (in its generalised form), there may likewise be found at the 
necropsy a circumscribed area on the convexity, presenting fibrous cica- 
tricial material associated with some small caseous deposit and some 
scanty granulations— evidently the result of a long-healed tuberculosis. 
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Finally, with respect to circumscribed areas of tuberculous deposit in the 
meninges, as compared with the generalised disease which we call tuber- 
culous meningitis, it i^ay be observed that the former is relatively more 
common in adults, and the latter in children. 

Ajisociated lesions of generalised tuberculous meningitis. — In a 
large number of cases the spinal cord is affected. Of the cases of tuber- 
culous meningitis in adults, analysed by Seitz, 12 out of 20 showed 
miliary tubercle of the spinal imembranes also. In 22 cases of children 
\^ho died of tuberculous meningitis Dr. Still found tubercle 15 times, 
either in the theca or on the surface of the cord. The commonest 
condition observed was fine miliary tubercle, in scanty amount, on the 
inner surf^e of tl^e theca, or on the cord in the lumbar region. 

In a considerable number of cases excess of fluid, clear or slightly 
turbid, is found in the theca ; and in many instances this fluid has 
yielded tubercle bacilli section on Treatment, p. 488). 

Tubercle, in various stages, coexists in many organs of the body. It 
appears in some situations to be contemporaneous with that in the 
membranes of the brain — as, for example, in the choroid, on the peri- 
toneal surface of the liver, in the spleen, and even in the lungs and 
pleui'a, where either the finest gray or opaque white recent granulations 
may be sometimes found. But tubercle of older date is to be found in 
some part of the body. The most common of the older lesions are 
caseous deposits in the lymphatic glands, especially in those of the neck, 
at the root of the lungs, at the bifurcation of the trachea, and in the 
mesentery \ and some of these older lesions are often to be found in 
a state of softening, with evidence of renewed activity and dissemina- 
tion of tubercle in their immediate neighbourhood, suggestive of in- 
vasion of the blood-current. 

Purulent collections in conjunction with what has been called surreal 
tuberculosis — that ^s, psoas abscess from caries of the spine, hip- joint 
disease, caries of the temporal bone, or tuberculous salpingitis — may in 
certain cases be fairly regarded as foci of infection. 

The amount of chronic tuberculous deposit may be exceedingly small, 
and a few examples hav^ been recorded in which no tuberculous focus 
was found in the body ; but it is fair to ask in such cases whether the 
examination was sufficiently exhaustive. 

Progpnosis. — The study of the morbid anatomy of this disease gives 
us the only reasonable basis on which to discuss the subject of prognosis. 
If the tuberculous deposition be limited to a part of the surface of the 
brain, there is a possibility of recovery ; but if the disease^ become 
generalised, so that, besides the invasion of the pia mater, there is an ex- 
tensive meningo-encephalitis with or without hydrocephalus, the chance 
of recovery is practically nil. • . 

There are several cales on record in which there wa^ a history of 
brain 8ympt<gns from which the child recovered, but after an interval 
of month a or years succumbed, either to a fresh outbreak of tubercle 
in some other part of the body, or to an attack of generalised tuber- 
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uloua meningitis, when after death the evidence of old cicatrised limited 
uberculous deposit in the pia arachnoid was found. 

The duration of the generalised disease has wfjry wide limits. The 
lifficulty of separating the prodromal stage from the onset of the pro- 
lounced disease has already been mentioned. The widest variation is 
)bserved between the primary and secondary cases. 'In the primary cases 
'that is, in those in which tuberculous meningitis supervenes on a 
state of apparently fair general nutrition) Dr. Gee’s estimate of 23 
days, reckoning from the time that the disease becomes decided to the 
day of death, certainly covers a very large number; yet there are a 
goodly number of longer duration. I have notes of cases in which the 
disease was definite for 37 days, for 42 days, and for 63Ldays respectively. 

In the secondary cases (that is, in those in which brain S 3 anptoms 
supervene upon some chronic form of tuberculous disease) the duration is 
invariably short, and may be not longer than three days. 

Vertex eases. — Though it is amongst this group that we must look for 
the very rare examples of recovery from a circumscribed deposit, yet, as 
a rule, the duration of the cases is much shorter than that of the common 
basic generalised type. In these vertex cases the patients often pass 
rather suddenly into coma, and die within a week. 

Diagnosis. — Tuberculous meningitis is a disease which presents such 
wide differences in its early and late stages that the difficulties of diagnosis 
also vary according to the period at which an opinion is sought. The 
disease is much more difficult to detect in an early than in a late stage. 
Speaking generally, the difficulties at the outset in children are concerned 
with either (A) the distinction of the constitutional symptoms from those 
of some form of gastro-intestinal catarrh^ or (B) from those of one of the 
exanthems or of pneumonia. 

In both (A) and (B) there may be headache, vomiting, sleepiness, rest- 
lessness, or convulsion. A decision is often impossible for three or four 
days ; but by that time the characteristic eruption of an exanthem or some 
pulmonary sign of pneumonia should have appeared. In general terms, 
however, it may be said that at this early period the temperature becomes 
suddenly and persistently higher, and the pulSe and respiration more 
frequent in (A) and (B) than in the prodromal stage of tuberculous 
meningitis. The vomiting, though possibly more violent during one or 
two days in (A) or (B), does not recur day after day with so little distress 
as is the case in tuberculous meningitis. 

Fulness and pulsation of the fontanelle in young children are warn- 
ings of incipient meningitis, though they are not conclusive. In the 
state of exhaustion with semi-coma following severe infantile diarrhoea, 
to which Marshall Hall gave the name of hydrocephaloid disease^ the fonta- 
nelle is depressed, whilst the abdomen is commonly distended. 

The one exanthem which is most difficult io distinguish from tuber- 
culous meningitis in the early stage is enteric fever, as the 4 ^h, which in 
children is often ill defined, may not appear till the eighth day, and in 
them is often associated with constipation. But^ even if constipated, the 
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typhoid patient has some tympanites as a rule, while in tuberculous 
meningitis the abdomen is retracted. And in tuberculous meningitis the 
temperature is much Ipwer, and the irritability is greater than in enteric 
fever. Dr. Stocker’s practical sign is often of great value in emphasising 
this difference : in typhoid, if the bed - clothes be pulled down the 
patient takes no notice, or at most shows but a languid interest in what 
has been done; but in tuberculous meningitis the patient resents the 
interference, and immediately draws the clothes up again. Lateral decu- 
hitus is the rule in tuberculous meningitis, dorsal decubitus in typhoid ; 
and the general attitude in the enteric disease is one of relaxation, 
whilst in tuberculous meningitis there is a proneness to the curled-up 
position. Even vdthin the prodromal stage of tuberculous meningitis, 
if the child be raiseef from the lying posture, there is often an indication of 
slight stiffness about the neck ; but in enteric fever this does not appear. 
The pupils in early tuberculous meningitis are contracted; in enteric fever 
they are commonly dilated. An occasional sigh, and an intermission in a 
slow pulse, are most important suggestions, even in the prodromal stage 
of tuberculous meningitis; although suspirious breathing sometimes occurs 
in enteric fever, this is rare in the first week. Headache is sometimes 
very severe in early enteric fever, but, as pointed out by Sir William 
Jenner, when delirium appears in this disease, complaint of the head 
ceases. In meningitis, on the other hand, even after the delirium has 
appeared, complaint of the head continues. This distinction is more 
valuable in adults than in children. 

Some of the most perplexing cases are those of children presenting a 
pyrexia maintained for three or four weeks, constipation, extreme and 
persistent irritability, great resistance to the administration of food, little 
or no vomiting, no paralysis, and no marked alteration of respiratory 
rhythm. The irritability is so marked and prolonged that, in spite of the 
paucity of other symptoms, these cases are generally regarded through the 
greater part of their clinical course as examples of erratic tuberculous 
meningitis. Nevertheless, the absolute and sometimes rather abrupt re- 
covery in about a month’s time, with the subsidence of the pyrexia, renders 
it probable that many* such cases are really enteric fever, and their 
occasional association in a family group (other members of which 
show definite spots) renders the diagnosis sure. In these cases especially 
Widal’s «aethod of serum diagnosis may prove helpful (vol. ii. p. 1145). 
Bastian’s results in- the examination of the blood in tuberculous meningitis 
have already been described; in a doubtful case they also should be 
utilised in diagnosis. 

In adult life, at puberty, and even occasionally before puberty, there 
arises not very rarely the difficulty of discriminating tuberculous menin- 
gitis from hysteria. The most reasonable view seems to be ij;iat these 
symptoms of defective control, when manifested in tuberculous meningitis, 
are as truly ^hysterical as when associated with some phases of dis- 
seminate sclerosis, and even with cerebral tumour. Emotional mani- 
festation in early tuberculous meningitis may unquestionably be arrested 
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by cold douches and by electrical stimuli, and thus a shallow observer may 
be led to give the assurance that there is no cause for further anxiety. 
The only safeguard is to suspend judgment on the^hance of the appear- 
ance of more definite signs, and to pay special attention to the vomiting, 
to undue somnolence, or to a dazed condition which, in some of these cases, 
succeeds the period of excitement and drifts rather rapidly into coma. 

The occasional mistake of confounding early tuberculous meningitis in 
adults with delirium tremens or mental diisease has already been men- 
tioned. Every such case must be judged on its own characters ; but the' 
undue complaint of head pain and the occurrence of vomiting rarely fail 
us as aids to diagnosis. It is important to bear in mind that these 
patients also, like the pseudo-hysterical patients, are vjery prone to pass 
suddenly into a dazed condition and thence into coma. 

The other group of diseases from which it is necessary to discriminate 
tuberculous meningitis comprises many different forms of intracranial 
organic mischief ; and, although for the most part the members of this 
group are simulated in the middle and late stages of tuberculous menin- 
gitis, some of them have to be considered in the early stage. 

The various brain complications of ear disease require careful exclusion. 
No doubt in the majority of cases, if the ear have been the primary 
offender, there will be indications of severe local trouble about the 
mastoid, t3rmpanum, or the meatus, with high fever and sometimes rigors ; 
but sometimes tuberculous meningitis coexists with otorrhcea, or even 
with tuberculous caries of the petrous bone. In more than one case, 
trephining of the skull and exploration of the brain for supposed abscess 
consequent upon ear disease has been performed in cases which have 
proved to be tuberculoiis meningitis. The help which the ophthalmoscope 
yields is not conclusive, for it has been found that thrombosis of the 
sinuses consecutive to ear disease may be accompanied by optic neuritis. 
It is also important to note that although we may fail to identify tuber- 
culous meningitis, ascribing its symptoms to the results of ear trouble, 
conversely one form of ear trouble is often wrongly diagnosed as 
tuberculous meningitis. This is dovhle otitis mediae as it is apt to occur 
in very young children. It often supervenes or general or pulmonary 
catarrh, pneumonia, and the like, without any preliminary otorrhcea ; and , 
the signs of local ear distress may be nil. The child may be fretful and 
may scream frequently ; it vomits now and then ; it has an c.rregi^r 
pyrexia ; sometimes a tense fontanelle, and, if not actual head retraction, 
t^t early rigidity of the neck, seen on lifting the head from the pillow, 
which has been mentioned amongst the prodroma of tuberculous menin- 
gitis. Definite convulsions may occur, either of rigid tonic or bilateral 
clonic form. These are amongst the multiform results ascribed to denti- 
tion. Bqt it is in the experience of many practitioners that such 
patients may continue sometimes for three wedks with very considerable 
emaciation, and that recovery may begin after the appearai^e of a slight 
purulent discharge from one or both ears. I have been indebted to 
my surgical colleagues for early incision of the tympanic membrane on 
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both sides in several of these cases ; a little pus has escaped, and in 
several of them recovery was complete. In others the improvement, 
if any, was but temporary, and ultimately the necropsy showed non- 
tuberculous meningitis either of the convexity or, more commonly, of 
the posterior basic or cerebro-spinal forms. The more detailed discussion 
of these cases is given in the article on “ Posterior-Basic Meningitis.” 
But it may be pointed out here that, as between otitis media and 
posterior-basic meningitis, th^ latter may be diagnosed when the head 
•retraction is very pronounced, and still more certainly Avhen opisthotonos 
occurs. Marked head-retraction, as a persistent condition, is very rare 
in tuberculous meningitis, whereas in posterior-basic meningitis it is the 
rule, begins early*, and may last for weeks unaccompanied by any other 
active sign except* 'Smiting. In the rare cases of tuberculous meningitis 
which present severe and persistent head-retraction an unusual and ex- 
cessive deposit of tubercle at or near the posterior base is generally found 
at the necropsy. Betraction of the abdomen, on the other hand, such as 
occurs in tuberculous meningitis, is not characteristic of the cases of otitis 
media or posterior-basic meningitis \ and the same statement may be 
made with respect to constipation. The whole series of limited clonic 
convulsions and temporary paralysis which are characteristic of the second 
period of tuberculous meningitis are conspicuously absent in the posterior 
basic non-tuberculous form. 

Meningitis of the convexity, as a rule, is more rapidly fatal, presents 
earlier convulsions, and is less prone to dilated pupils than ordinary 
tuberculous meningitis; but, as pointed out by Dr. Gee, the clinical 
discrimination of non-tuberculous from tuberculous meningitis of the 
convexity is impossible. Of the forms of meningitis due to syphilis, 
whether acquired or congenital, it may be observed (a) that they are 
exceedingly chronic, and (6) that they are apt to be associated with 
choroiditis dissemiij^ta, and with coexisting gummata or vascular disease, 
which are suggested respectively by persistent definite paralysis of cranial 
nerves and by persistent hemiplegia. 

Thrombosis of cerebral sinuses, whether of the septic variety or of that 
associated with marasipus, is, in some cases, exceedingly difficult to 
distinguish from tuberculous meningitis. Headache may be very severe, 
and if there be extensive small cortical haemorrhages into the gray 
matter (^hich are not uncommon in the marasmic variety), short repeated 
violent screams may simulate the hydrocephalic cry. Extensive haemor- 
rhages in the fundus of the eye are occasionally a very important aid 
to the diagnosis of sinus thrombosis ; and indications of local venous 
engorgement about the eyes and temples ought not to be ignored. In 
the septic variety a possible source like caries of the temporal bone and, 
subsequently, the suspicion of pulmonary infarction may assist us ; and 
the history of prolonged exhaustion from chronic diarrhoeaf or other 
slowly aneemiating condition, is of value in helping us to guess at the 
marasmic varfety. (Of. later article on “ Occlusion of Cerebral Vessels.”) 

Abscess of the brain is equally difficult to distinguish from tuberculous 
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the glands. When this has been accomplished, if the glands remain 
permanently enlarged, and still more if they show indications of dis- 
integration, the safest step is to remove them (vol. iv. p. 599). 

Treatment of the disease . — We have seen that it is doubtful whether 
any case of generalised tuberculous meningitis can end in recovery ; but, 
from circumscribed patches of it, it would seem that recovery is 
possible. Whether any drug can exert a definite influence upon 
such local outbreaks is difficult to prove ; but in mercury we have a 
medicine which is a powerfdH germicide, and which appears to modify 
certain inflammatory processes. Experience on the whole favours its 
employment. It may be given either as bichloride (oj. doses of liq. 
hydrarg. bichlor.^, or combined with iodide of potassium ; or as calomel 
or gray powder; •or best of all as an inunction (3j. ung. hydrarg. to be 
applied on a binder daily). 

Blisters, setons, and irritating ointments to the scalp are useless and 
give needless distress. An ice-bag to the head sometimes relieves irrita- 
bility in the early stage, but often annoys the patient; in cases of 
hyperpyrexia it is useful to lower the temperature.. 

If there be much pain in the head, hot sponging sometimes gives 
relief, and the application of one or two leeches is occasionally helpful. 

Bromides and chloral are indicated in the convulsive stage. 

The constipation can generally l)e relieved by gray powder, small 
doses of castor oil, and enemas. 

Feeding is often difficult throughout. In the early stage there may 
be active resistance ; in the middle stage it may be difficult to rouse 
the sensorium. As with other features of the disease, swallowing is 
curiously variable. One day there may be gre^ difficulty in the act, on 
the next no trouble whateA^er. In the third stage, however, the swallowing 
reflex seems to be lost, and there is a risk of liquids passing into the larynx. 
Nasal feeding and nutrient enemas are useful at intervals throughout the 
disease. 

Surgical treatment. — Koch’s original method of tuberculin injection 
can only be mentioned for its pathological interest. It was proved that 
after the injection there was great increase of hypersemia around the 
tuberculous deposits, and that signs of compression became decidedly more 
evident, in consequence of the inflammatory reaction. Of the value of 
the later and more benign preparation introduced by Koch we have as 
yet no*evidence. 

Lannelongue [quoted by Bernard, 1895] in one case trephined in four 
places (occiput and frontal), and attempted to irrigate the base of the 
brain with a through stream of weak solution of bichloride of mercury, in 
the hope of thus dealing effectively with the chief sites of tuberculous 
activity in the Sylvian fissures. There was much haemorrhage from the 
occiput, and the result was fatal. 

Less heroic attempts have aimed simply at the witlylrawal of the 
fluid, either* directly from the lateral ventricle or from the subarachnoid 
space. The lateral ventricles have been attacked through the frontal lobe 
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by Bergmann ; through the temporo-sphenoidal lobe by PoiiSer, Keen, and 
Kendal Franks ; through the arm centre by Mayo Robson. In many of 
these operations there has been temporary benefit so far as compression 
signs were concerned ; and sometimes the benefit has lasted for four 
or five days. But the ultimate result has been discouraging. Mr. 
Robson's case was the most satisfactory. It was that of a girl, aged 10 
years, who had hemiplegia with aphasia and optic neuritis supervening on 
pain and deafness referred to the left ear with otorrhoea. Trephining 
was performed over the arm centre, ancf six drachms of serous fluid 
were withdrawn. At the time of the record considerable recovery had 
taken place, but there were still occasional spasms of the right arm. 
In this case the diagnosis of tuberculous meningitis was admitted to be 
doubtful. 

The withdrawal of fluid from the subarachnoid space has been 
attempted both in the region of the lumbar spine and at the occiput. 
The non-closure of the cerebro-spinal foramen, and the absence or scanti- 
ness of inflammatory deposit in that situation in tuberculous meningitis, 
render the free evacuation through puncture of the spinal theca com- 
paratively simple. Four of the early cases were reported by Dr. Wynter 
from Middlesex Hospital. In two of these the first and second lumbar 
spines respectively were removed, and also a lamina, before the theca was 
punctured ; but in the other two cases drainage was effected by simple 
puncture and the use of Southey’s trocar and tube. There was partial 
relief of compression signs, but no permanent benefit. Quincke, Ziemssen, 
Fiirbringer, and others have made extensive trials of this method. Quincke 
makes his puncture with a Pravaz’ syringe between the third and fourth 
lumbar spines at a spo^; a few millimetres on one side of the middle 
line ; inserting the needle two centimetres deep in the case of a child, 
four to six centimetres deep in the case of an adult. He asserts that 
at this site, namely, between the third and fourth lumbar spines, there 
is no risk of damaging the cord, as the needle enters at the level of the 
beginning of the cauda equina. Considerable quantities of fluid can 
be evacuated ; there is no difficulty in repeating the operation several 
times, and the risks are very small. Quincke claims to have saved two 
patients, both adults, by this method ; but the diagnosis was not conclusive 
in either. 

Fiirbringer operated in one case (an adult) in which the fluid gave 
evidence of tubercle bacilli, as verified by control experiments. The case 
was regarded as desperate, but there was considerable amelioration after 
the operation, and six months afterwards his state was recorded as good. 
Nevertheless, as the result of considerable experience in Germany on this 
operative procedure, it would appear that therapeutically its value is only 
palliative ; for diagnostic purposes, however, it is of some use, especially 
for the detection of tubercle bacilli in the fluid '\^thdrawn. 

The occipital operation has for its object the drainage of the ventricles 
by means of the cerebro-spinal foramen, and by the posterior ^barachnoid 
reservoir which is bridged over by the arachnoid extending from the 
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cerebellum to the medulla oblongata. Of the two recorded cases, the 
first, by Dr. Parkin, was proved after death to be an undoubted example 
of tuberculous meningitis. The incision was made below the superior 
curved line of the octtput to the right of the middle line. After the 
membrane had been opened it was found necessary to pass a curved 
probe forward along the under surface of the cerebellum into the sub- 
arachnoid reservoir and into the fourth ventricle. Two or three ounces of 
fluid were removed with partial relief of compression symptoms, but the 
child succumbed sixteen hours\fter the operation. As in the other cases, 
bfefore the membranes were incised no brain pulsation was to be seen ; but 
with the escape of a little fluid the pulsation became obvious. 

The second patient, a girl aged 5J, whose case was recorded by 
Ord and Waterhftiwe, made a good recovery, and is an encouraging 
exception to the somewhat barren results already chronicled. The 
case was that of a child, aged 5J years, whose previous health had 
been good up to five weeks before admission to hospital. For five 
weeks she had suffered from severe pain in the head, mostly referred to 
the forehead, and from occasional vomiting. During the three days that 
she was under observation, besides this severe headache which caused the 
child to scream incessantly, sometimes for long periods, there was double 
optic neuritis, tache cerebrale, retracted abdomen, and irregular pulse. 
The diagnosis was tuberculous meningitis, and after the child had 
been three days in hospital, as it was believed that compression 
signs were imminent, it was decided to open the subarachnoid space by 
the occipital operation. A curved incision 2^ inches long was made over 
the left cerebellar fossa of the occipital bone with convexity upwards 
beginning below and behind the mastoid process, and ending at the 
external occipital crest. The trephine, of f inch in diameter, was applied 
midway between the external occipital crest and the mastoid. The dura 
mater bulged, and there was no pulsation. After the dura mater and 
arachnoid were incised, thirty drops of serous slightly greenish fluid 
escaped, and the cerebellum came into relief. A silver probe with the 
terminal half-inch bent to a right angle was introduced between the 
cerebellum and the arachnoid, and directed inwards towards the falx 
cerebelli. When the falx was felt the probe was rotated, so that the 
end projected into the subarachnoid reservoir between the cerebellum 
and the jnedulla. Several drachms of serous fluid escaped. A drainage- 
tube was passed along the probe and left in position, and it was found 
that the liquid ran slowly along it. The dura mater was sutured. 
The disc of bone removed was cut into pieces and packed in mosaic in 
the wound, and a hole was left for the tube which pierced the skin. 
The pulse rose from 80 to 120 after the removal of the fluid. The 
temperature became normal, but afterwards "varied between the normal 
and 103°. For some da^s there was a free escape of sero-saUguinolent 
fluid. The wound nearly healed ; but afterwards it broke down, pre- 
senting gelalSnous granulations. Ultimately, in about five weeks’ time, 
there was sound recovery. During this interval the headache had 
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vanislied, the optic neuritis had gradually subsided, and the child had passed 
through the illness without any convulsions and without any mental 
failure. She subsequently passed through an attack of measles also, 
without any complication ; and her brain conditioi^ remained satisfactory. 
Concerning this important case it is quite clear that, as the authors 
maintain, there was meningitis with some exudation collected at the base 
in the subarachnoid space ; and it is highly probable that recovery was due 
to the surgical procedure adopted. But the evidence that the meningitis 
was tuberculous is by no means conclusive. ^ It is explicitly stated that there 
was no sign of antecedent or subsequent pulmonary, abdominal, or cervic'al 
gland disease. Moreover the symptoms given, though suggestive of 
meningitis, hardly conform to the usual clinical picture of tuberculous 
meningitis — at all events, of the basic form. Sevec^ head pain of five 
weeks' duration, if due to tuberculous meningitis, would usually have been 
followed or accompanied by several other manifestations, such as sighing, 
breathing, ptosis, strabismus, temporary facial palsy, and limited con- 
vulsions ; but these were conspicuously absent. No examination of the 
fluid Avas made for tubercle bacilli ; some of the granulations were re- 
moved from the sides of the wound after it had broken down, these wei*e 
examined for tubercle, but with negative result. 

Although the tuberculous nature of this case is debatable, its import- 
ance cannot be gainsaid. Previous writers who have urged the desirability 
of surgical interference in tuberculous meningitis, either by draining the 
lateral ventricles or the subarachnoid space, have for the most part based 
their arguments on the advantage of lessening intracranial pressure. 
Messrs. Ord and Waterhouse, drawing an analogy from the benefit which 
sometimes occurs from ^simple laparotomy for tuberculoxis peritonitis with 
effusion, urge that the removal of fluid in tuberculous meningitis may be 
advantageous in lessening the activity of growth of the tuberculous granula- 
tions. My own belief is, that in tuberculous menin^tis the part played 
by the hydrocephalus has been exaggerated, and that the deleterious 
effect of the increased fluid pressure is not more important than the wide- 
spread cerebritis and its attendant softening which are brought about by 
the spread of the tuberculous invasion from the pia mater to the brain 
tissue. 

Experience seems to show that the drainage of a moderate effusion in 
the lateral ventricles may be followed by excellent results if there be no 
widespread and severe damage to the brain tissue ; and again the results 
of surgery have proved that, with proper methods of evacuation, the brain 
may recover from a local necrosis of moderate extent. But the wide- 
spread cerebritis and softening which, together with hydrocephalus and an 
extensive plugging of small vessels, sum up the conditions before us in 
unmistakable tuberculous meningitis, would appear too formidable a 
combination for any surgical procedure to remqye. 


Thomas Barlow. 
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SIMPLE MENINGITIS IN CHILDREN 

(A) Posterior - BASIC (occlusive) meningitis; Acquired hydro- 

CEPHALUS.l 

(B) Vertical and cerebro-spinal (non-occlusive) meningitis. 

Tuberculous meningitis has been carefully studied by many observers, 
and its symptoms and general course are well understgod. But inflamma- 
tion of the membranes of the brain and spinal cord occurring in infancy 
and childhood, in which the tuberculous process takes no part, has not 
attracted an equal amount of attention. We therefore propose in the 
following article to analyse the observations which we have made on this 
subject during the last twenty years at the Hospital for Sick Children 
and elsewhere, and shall endeavour — (i.) to discriminate between the 
different forms of the disease, (ii.) to elucidate, as far as possible, their 
pathology and treatment, and (iii.) to prove that hydrocephalus fre- 
quently results from chronic simple meningitis, and to explain how 
this comes about. The cases on which this article is based are 110 
in number ; they were all under the care of one or other of the authors, 
and many were seen by both. Fifty -nine were fatal, and in fifty a 
necropsy was obtained. We think that more advantage will be derived 
from a careful study of^ a sufficient number of cases recorded on a uni- 
form plan by the same observers than could be obtained from com- 
parison of a larger number of miscellaneous cases collected from medical 
records. 

General summary of results. — In this article we^ consider solely the 
disease defined as non-tuberculous leptomeningitis, in which the morbid 
products are derived from the vessels of the pia mater, and tend to 
accumulate beneath the arachnoid in the subarachnoid space and in the 
ventricular cavities connected with it. We do not include cases in which the 
inflammation of the membranes is the result of diseased or fractured bone, 
or of syphilitic or other neoplasms. Neither do we include “Epidemic 
cerebro-spinal meningitis ’’ (vol. ii. p. 659), although the more acute of our 
cases resemble that disease in many respects. 

The cases may be arranged in two main classes — (A) the posterior-basic, 
and (B) the vertical. 

A. The posterior-hasic class , — To this group the majority of our cases 
belong. In them the inflammation begins at the posterior part of the 
base of tl^p brain; they are therefore described as “posterior-basic.” 
Leptomeningitis beginning at the anterior base is usually tuberculous. In 

^ Congenital hydrocephalus will be dealt with later, by Drs. Shuttleworth and Fletcher 
Black, under the head of Idiocy and Imbecility. 
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most of the posterior-basic cases the primary site of inflammation is in 
the region where the brain and spinal cord unite, where the cerebellum 
overlaps the medulla oblongstta. From this site the morbid process may 
extend downwards (inVarying amount) around the spinal cord, upwards 
along the lining membrane of the ventricular cavities, and forwards along 
"Ihe base of the brain as far as the optic commissure and the tips of the 
temporo-sphenoidal lobes ; but it usually spares the convexity, or affects it 
but slightly. Or the inflammation begins in the transverse fissure and 
the choroid plexuses, and is then usually less extensive. At an early 
stage the inflammatory exudation, though circumscribed, may be some- 
what suppurative in character. If life be prolonged until the inflammatory 
process has subsided, a large part of the products of inflammation may be 
absorbed ; but opacities of the meninges and adhesions are apt to remain. 
Opacity in the arachnoid of young children, except in the neighbourhood 
of the superior longitudinal sinus, is, we believe, a certain indication 
of former inflammation, not the result of any merely degenerative 
process. Adhesions may unite the cerebellum more or less firmly to the 
medulla, or may obliterate the iter (or even the fourth ventricle). The 
former result closes the three foramina by which the ventricular system 
of cavities communicates with the general subarachnoid space ; the latter 
shuts off the third and lateral ventricles from the fourth. Both results 
are followed by an accumulation of cerebro-spiiial fluid in the lateral 
ventricles, in other words by a hydrocephalus. In many instances the fluid 
which thus distends the ventricles is nearly transparent ; in these the 
accumulation is almost wholly due to obstruction. In other cases it is 
evidently in part of inflammatory origin, being opaque and containing 
large flakes of inflammatory lymph, sometimes e\*en pus ; when this is so, 
it will often be found that the lining membrane of the ventricles is much 
thickened and shows distended vessels. 

In this form o4 meningitis the viscera are usually normal, or there is 
merely a little collapse found in the lungs. 

Clinically, cases of this form are almost invariably signalised by one 
characteristic symptom — retraction of the head. This occurs at an early 
period of the illness,<,and continues until death, or, in the event of 
recovery, for several weeks. 

“ Convulsions ” are often said to have occurred in the early stage of 
posteriQjT-basic meningitis, but the descriptions given of these attacks lead 
to the conclusion that they often consist more of tonic than of clonic 
spasm. Definite clonic spasms of the extremities are less frequent in this 
disease than in vertical meningitis. On the other hand, tonic spasm is 
eminently characteristic of posterior-basic meningitis. As above stated, 
retraction of the head is almost always present, and this may be the only 
form of tonic spasm observed throughout the illness. But in many cases 
there is also rigidity of the limbs, sometimes considerable in aftiount, and 
in a few well-marked opisthotonos. Temporary exacerbations of the 
persistent tonic spasm, in which for a minute or two the head becomes 
more retracted, the back more arched, and the limbs more stiff, are not 
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uncommon in the more severe cases, j they the observer strongly 

of the phenomena of tetanus. 

Vomiting is usually an early, ^ meningitis, often 

the first ; and it may recur frecjuently th^dughout the illness. 

The ocular symptoms are iihpmrtant. Persistent retraction of the 
eyelids, producing a fixed staring^ Idok, is sometimes well marked. In 
other cases clonic spasms of the eyelids are seen. Strabismus and 
nystagmus are fairly frequent; the' fof*ih^>r' perhaps less common, the 
latter much more common, than in tuberculous meningitis. The pupils* 
are often contracted at an early stage of the disease ; at a late stage they 
are frequently dilated. Optic neuritis rarely occurs — a most remarkable 
fact in view of the long-continued basic inflammation, and in strong con- 
trast with its frequency in tuberculous meningitis.'* Nevertheless the 
patients often become quite blind for a time. In patients who recover, 
the sight is usually restored. 

Torpor may occur as an early symptom, and may then be transitory ; 
but it may gradually increase and deepen into coma ; in this case it is 
usually due to increasing intracranial tension caused by hydrocephalus. 
If recovery follows, the torpor slowly disappears, even in some cases in 
which hydrocephalus persists. 

The fatal cases of this class last longer, as a rule, than cases of 
meningitis due to tubercle. Not a few recover more or less completely. 
Sometimes the recovery is quite complete : more commonly it is imperfect, 
and often attended with considerable enlargement of the head and obvious 
hydrocephalus. The child is backward in talking and walking; its 
mental development is frequently defective, often it is little better than an 
idiot. At a later period it may die suddenly, from little or no obvious cause. 

B. Tlie vertical class . — In a smaller number of cases the inflammation 
mainly affects the convexity of the brain. It is often most marked about 
the anterior part of the brain, and the region of the cerebro-spinal foramen 
may entirely escape. In the earliest stage there may be simply dryness 
and slight opacity of the pia arachnoid, with hypersemia. At a later stage 
an cedematous condition may be present, with flakes of lymph along the 
vessels. But even within a few days there may be i3xtensive inflammatory 
exudation, mainly suppurative in character, covering the whole of the 
convolutions of the convexity in one uniform sheet beneath the cerebral 
arachnoid. The base of the brain may be more or less implicated, and 
the spinal membranes involved. The ventricles are frequently normal ; 
in some cases they share slightly in the inflammatory extension, and may 
contain a little purulent lymph ; but, as a rule, they are not distended in 
this form of meningitis. 

In vertical meningitis, inflammatory conditions of the viscera and 
serous membranes often coexist ; especially pneumonia, empyema, and 
pericarditis. In cases with clinical evidence of one or more of these 
visceral inflammations a fatal vertical meningitis may suddenly super- 
vene. 

Cases of this class are often difficult of diagnosis, and the symptoms 
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are sometimes remarkably latent. Eetraction of the head is absent or 
very slight. Ocular symptoms are rare. Vomiting is less frequent than 
in the basic cases. Convulsions may occur, and may be violent and 
repeated and associated with high temperatures ; but in some cases they 
^re entirely absent. When present they are of the epileptiform type ; 
the clonic spasms may be local, at first, but they tend soon to become 
bilateral and general. We have never found in these cases the permanent 
tonic spasm of limbs or back,.^with temporary exacerbations, sometimes 
fe^en in posterior-basic meningitis. 

The duration of vertical meningitis is usually much shorter than that 
of the cases in which the posterior base is mainly affected, shorter even 
than the three ot\ four weeks which bring tuberculous meningitis to its 
inevitable end. It fnay be a fortnight, or not more than a week, or, as in 
three of the cases related below, as little as two days. It is not uncommon 
for death to occur in cases of this kind without any symptoms to lead to a 
diagnosis of meningitis. If the opinion has been formed that a case is one 
of vertical meningitis, it is sometimes impossible to decide whether the 
disease is or is not tuberculous until a necropsy is made. Only in very 
exceptional cases is it chronic. 

We now proceed to give an account of the fifty autopsies. The cases are 
arranged in an order determined by the duration of the illness, beginning 
with those which were most rapidly fatal. This arrangement brings out 
clearly the differences in the condition found after death in the cases of 
shorter and longer duration respectively. It will be observed that the 
former are usually characterised by the presence of recent inflammator}’’ 
lymph or pus ; the more acute the case, the more purulent the exudation. 
In the protracted cases the lymph tends to beconft3 organised and to form 
adhesions, and hydrocephalus is often present. The shortest cases of all 
are those which are wholly or mainly vertical in distribution ; in them 
the exudation is Jargely suppurative. The posterior -basic cases are 
rarely very short, frequently they last a long time ; in these the exuda- 
tion is more fibrinous, and in cases which have lasted for several 
weeks only adhesions and thickening and opacity of the membranes arc 
found. u 

It will be of advantage to explain here that by the term “posterior 
subarachnoid space ” we mean the large space (or “ cistern,” to use the 
term o£»Axel Key and lietzius) normally filled with cerebro-spinal fluid, 
bounded above by the convex line of attachment of the arachnoid to the 
pia on the cerebellum, and behind by the arachnoid as it passes from the 
cerebellum to the cord, which we term the “ posterior arachnoid bridge.” 
This space is continuous in front with the subarachnoid space of the 
brain, below with the subarachnoid space of the cord, and thus with 
the lymphatic sheaths of all the blood-vessels of the brain and cord, 
and also with the sheatbs of all the outgoing nerves, both cerebral and 
spinal. It ^as also very important communications with the ventricular 
system of cavities by means of three foramina in the fourth ventricle — 
the cerebro-spinal foramen (“ foramen of Majendie ”), in the median line at 
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the lowest point of the fourth ventricle, and two lateral foramina 
(“foramina of Luschka”), one in each lateral recess, close to the 
roots of the vagus nerve. It will be proved by the reqprds which 
follow that when this “posterior subarachnoid s'pace” is blocked with 
inflammatory lymph, or when adhesions resulting from previous inflam;, 
mation close the above-named foramina, fluid collects in the ventricular 
cavities and a hydrocephalus results. A similar result may be caused by 
an obstruction at a higher or lower level, ^s will be explained hereafter. 
But when, as in the acute suppurative cases of vertical meningitis, this 



Fig. 27.— Photograph of the brain from which the coloured drawing was taken. The cerebro-spiiial 
fluid obtained from the lateral ventricles during an operation, and also the fluid found m them 
after death, gave pure growths of the diplococcus described by Dr. Still in this paper. 


space is but little invaded, and the foramina are still patent, little or no 
excess of fluid may be found in the ventricles, and they are but slightly 
or not at all dilated. Such cases, indeed, are usually fatal before adhesions 
have had time to form. 

We have added the date of each of the autopsies, and regret the 
imperfection of some of our older records. In every autopsy a careful 
search was^made for tubercle, both in the cerebiral membranes and in the 
viscera and glands. In only one of the cases was any tubercle found; and 
in this instance (P.M. 23) it was limited to the glands, 'thyroid, and 
spleen. 
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POST-MORTEM RESULTS IN FIFTY CASES OF MENINGITIS i 

We have once (in 1883, in a case of retraction of the head of a few days’ 
deration) met with what may have been the earliest recognisable change of coni- 
iiieiicing vertical meningitis — a general cortical hyperaimia. Tlie whole cortex 
was very red, especially in the posterior region, and a ramiform network of dis- 
tended capillaries could be seen, ihit without any inflammatory effusion visible' 
toNlie naked eye. We have not included this case in our analysis. 

In a case observed in 1887 (age 4 A years ; ill only forty-seven hours ; 
vomiting, convulsions^ dilated pupils, conjugate deviation of head and eyes to 
the left, rise of temperature to 107'', stiffness of neck, and slight retraction of 
head) we found greenish lymph over parts of both hemispheres adjoining the 
median line, some small ecchymoses on the frontal lobes, and a very little ]ymt)h 
on the superior vermiform process of the cerebellum. There was slight opacity 
of the arachnoid at the interpeduncular space. The region of the Sylvian 
fissures, the pons, medulla, and posterior base were normal. The brain- 
substance was soft. There was slight excess of fluid in the lateral ventricles, 
the other ventricles were normal. There w’as no lymph about the spinal cord, 
but some turbid fluid beneath the spinal arachnoid from the mid-dorsal region 
down to the cauda equina. There was slight collapse of the bases of the lungs, 
but no pneumonia. The sjdeen was slightly enlarged and soft. A few fatty 
patches in the liver. Other viscera normal. It is just 2 >t)ssible that this case 
may have been one of epidemic cerebro- spinal meningitis, for some other cases 
of meningitis occurred about the same time in the same street. 

In a second case (1896 ; age 10 months; bronchitis of uncertain duration , 
clinical evidence of broncho-pneumonia ; vomiting twice the day before death j 
on day of death the fontanelle slightly bulged and markedly pulsating ; no 
other cerebral symptoms) the pia arachnoid looked turbid, yellowish, and 
cedematous, and there was greenisli-yellow puro-lympli along the vessels up to 
the vertex, especially right motor area. Rrain-substance soit. Only 

slight excess of fluid in the ventricles. No lymph or pus on spinal cord, but 
its pia mater in lumbar region was slightly opaque. Both tympanic ci^ivities 
contained muco-pus ; otherwise normal. There was thick yellow lymidi in the 
anterior mediastinum, es^^ecially over the external surface of the ^Jericarduim. 
About two drachms of sero-pus in the pericardial cavity, and flakes of yellow 
^iymph about the origin of the great vessels and along the coronary aiteries. 
Valves normal. Some evidence of ideurisy over the base of both lungs. The 
apex of thef^right lung was quite solid with lobular pneumonia, and there was a 
second small pneumonic area near the ai)ex of the left lower lobe ; also some 
areas of collapse. Some shreds of lymph on the sjileen. Mediastinal and 
bronchial glands congested. Other ^viscera and glands normal. 

In a third case (1894 ; age 1 year 4 months ; ill thirteen days with cough ; 
convulsions and vomiting on the sixth and again on the twelfth day ; con- 
solidation of the right apex ; during the last two days of life retraction^of head, 
stiffness of neck, frequent v(i*niting ; discs normal) there was slight recent 
meningitis over the vertex of the brain ; surface sticky, and slight tAlhesions in 

; These cases are admitted in fulh and are placed at the beginning of the article, by the 
desire of the authors. — E d. ^ 
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the longitudinal lisbure. Some inuco-pus in one tympanic cavity. Recent 
pleural adhesions over whole of right lung, and thick flaky lymph and a little ' 
pus over its lower lolie. The whole of the upper and lower lobes of this lung 
were completely consolidated : the middle lobe was collax^sed. Left lung and 
jileura normal. Other viscera and glands normal. 

In a fourth case (1894 ; age 1 year 10 months: ill fourteen weeks wittT 
cough, dys^mrea, irregular jiyrexia, d illness and bronchial breathing at ax)ex of 
left lung ; after ten weeks marked improvement ; in twelfth week worse ; five 
days before death vomiting and diarrlnea ; (/p the day before death convulsions 
and rise of temperature to lOS'", right ojitic disc blurred ; temx>erature at d^tli 
105°) there was a considerable amount of turbid fluid and some lymxdi over the 
whole vertex and over the anterior jiortion of the frontal lobes ; also lyinx)h and 
Xiurnlent exudation over the ujiiier surface of the cerejbcdlum and xiosteriorly. 
Brain-substance soft. Ventricles normal, containing clear fluid, not distended 
The lateral sinuses as they joined the torcular were filled with purulent 
disintegrating blood-clot, and the same condition existed in the longitudinal 
sinus. The tympanic cavities were absolutely normal. No abnormal condition 
was found in the nose. There was a little meningitis in the lower dorsal region 
of tlie sjiinal cord, and much turbid fluid escajied. Pericardium abnormally 
adherent to sternum ; it contained about half an ounce of x>tis, and the whole 
heart was covered with great jiu^ces of flaky lymx->h, the trabecula* of which 
enclosed xnis. Heart not hyx>ertroj)hied ; valves noiinal. Both pleurai 
universally adherent with firm adhesions of long standing ; firmest on the left 
side. Much collapse in the left lung, and its iip^ier jioition was tough, but no 
Xiart of it sank in water. The right lung appeared healthy. Bronchial glands 
somewhat enlarged. Other viscera and glands normal. 

In a fifth case (1896 ; age 5 years 11 months : sudden onset^of illness with 
rise of temperature to ^104° nineteen days before death; cough and diaiT'hoea 
throughout ; during the last three* days of life headache, vomiting, and discharge 
of clear fluid from right ear, but no convulsions or retraction of head) the eiitin* 
brain — cerebrum ami cerebellum, vertex and base ^ — w<is comidetely covered with 
greenish-yellow xiuruleiit exudation Ventricles ap])ea(rcd normal. Cord nut 
examined. Ears not examined. Trachea congested. Bronchial tubes greatly 
congested and containing frothy red mucus. Lower lobe of both lungs covered 
with creamy lymxih, and adherent to chest- wall and to diaphragm ; the right 
lower lobe was intensely congested and consolidate^, though it floated in water ; 
the left showed only general bronchitis. There were yellow fibrinous clots in 
the riglit ventricle, and a very large one, firmly attached, filled the righ^ 
auricle. 

In a sixth case (1897 ; age 1 year 8 months; ill five weeks ^itli cough, 
fever, and dysjmcea ; live days before death convulsions, followed by weakness 
of right arm and leg, and occasional internal strabismus of right eye, tempera- 
ture rising gradually to 105°) the entire cerebrum, vertex and base, wa^ 
covered with yellowish-green puro-lymph, and similar exudation was found on 
the posterior arachnoid bridge and on the upper anterior part of the cerebellum 
But the^erebro-sxnnal foramen was not occluded, the ventricles were not dis- 
tended, and their ejiendyma was normal. The c^rebro-sjnnal fluid in them was 
not in excels, and was clear. Spinal cord covered with thick yellowish-green 
puro-lymph in nearly its whole extent. Both tympanic cavities contained 
viscid slightly turbid secretion, otherwise normal. Left pleura densely adherent 
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throughout ; posterior to the nipple line there was thick yellow puro-lymph 
over the middle portion of the lung posteriorly, covering jiart of the upper and 
part of the lower lobe. Lung tough, evidently compressed and collapsed, but 
not definitely pneumonic’, flight pleura showed old adhesions ; lung some- 
what tough in parts. Pericardium externally abnormally adherent to left 
pleura and parietes. It contained about half an ounce of slightly turbid serunu 
and there were liakes of yellow lymph at the base about the great vessels, 
and some very recent adhesions. Hbght loss of glos.^ over right auricle, ventri 
cular surface normal. Other viscera normal, exce])t that the sigmoid ilexure 
was3 abnorrnallv long. Glands normal. 

Bader iolo(jiL(d emmination by Dr, Still . — Pus from the pia of the vertex 
showed that the diplococcus pneumonia! was jueseiit here in pure growtlis. 
Similar ditdococci wi^re found abundantly in the lymph from the ])lcura and 
ill that from the pericardium. The mucus in the ears showed also similar 
diplococci, and a motile bacillus, probably the P>. coli communis. 

In a seventh case (1887 ; age 2 years 4 months ; ill six days, head-retrac- 
tion intense, two slight convulsions) there was greenish lymph on tlie anterior 
base, and much over the front of pons and medull.i, and on the sides of the 
medulla, and some on the superior vermiform process of the cerebellum ; some 
also on the convexity of the cerebrum, and much about the spinal cord (dorsal 
mainly). Vhntricles slightly distended with blood-stained serum ; dilated 
vessels on their walls. Cerebro-spinal foramen not obstructed. Slight colla])se 
of the bases of the lungs. Slight fatty change in the liver. Other viscera 
normal. 

In an eighth case (1895 ; age 4b months; ill eight days ; on second day 
vomiting ; on third day a convulsion, fontanel le full, child a^iathetic and 
drowsy, pulse 220, respirations 30, teni 2 )erature 98 ’ 0, ihonchi in both lungs ; 
on fourth day vomiting and temjierature 105“ 8 ; on seventh day coma, some 
rigidity of limbs and convulsions ; no retraction of head) there was thick 
smooth greenish-yellow lymiih covering the anterior jxxrt of the vertex, very 
little over tile iiosterior jiart. Similar lym^di over anterior jiart of both 
teinporo-sjdienoidal lol^es ; some also over interpeduncular S 2 )ace, and a slight 
amount bridging over the Sylvian fissures. There was a small i)atch of similar 
lymjdi on the anterior part of the sujicrior surface of the cerebellum, some on 
the under surface of the cerebellum, and the posterior arachnoid brulgc^ was 
02 )acpie and yellow with it. Convolutions slightly flattened. Not much fluid 
in the ventricles. No thrombosis of the sinuses. The s 2 )inal cord had a coat- 
ung of similar lyinidi, especially in the lumbar region. The left tym])anic 
cavity contained slightly turbid mucus ; otherwise normal. The light con- 
tained a 2 ^^‘oe of semi-soiid lymjih very like that on the brain ; the tynqianic 
membrane was congested, but the ossicles were normal ; no disease of petrous. 
Both lungs showed many small areas of mixed congestion and collapse ; small 
pieces just sank in water. Other viscera and glands normal. 

In a ninth case (1897 ; age 10 months ; ill 16 days with cough ; vomiting 
on 8th, 9th, and 10th days, not afterwards ; no convulsions or retraction 
of head ; fontanelle depressed during last two days of life) there ^^as com- 
mencing meningitis (an oedoEiatous ajipearance, with yellowish turbidity, and 
streaks of yellow lymph along the sulci) in the pia of the vertex, *and on the 
aiiteripr parts of the temporo-sphenoidal lobes. Posterior base, cerebellum, and 
ventricles normal. Yellowish turbidity on upper part of s^iinal cord on its 
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posterior surlace. The right tympanic cavity contained a considerable amount 
of thin pus ; tympanic membrane slightl}'^ opaque ; ossicles normal. The left 
contained muco-pus, otherwise normal. The left pleura contained about three 
ounces of thin pus ; the right showed only a very small amount of lymph on 
its surface, no fluid . Upper lobe of right lung completely consolidatetl, and on 
section of a grayish-yellow colour. In the centre of the upper part of this lolTe 
were two necrotic areas, with limiting membrane like a thin layer of inspissated 
lymph, and containing soft reddish-brown debris, but without any offensive 
odour. Left lung showed some patches ot collapse and of slight broncho- 
jmeumonia. Pericardium contained about half an ounce of thin sero-pus, v,dth 
some flakes of lymph about the gieat vessels at the base; no adhesions; evi- 
dently very recent. Other viscera and glands normal. 

Bacteriological emminatiou hy J>r. Still showed the presf.nce of an apparently 
pure growth of capsulated diplococci — almost certainly cliplococcus pneumonim 
— (1) in the lymph on the pia mater of the brain ; (2) in the secretion and pus 
pressed out of the consolidated portion of the right lung ; (3) in the lymph 
in the pericardium. 

In a tenth case (1883 ; age 4 months; ill ten days, commencing the day 
after vaccination which ran a normal course, head held stiffly, vomiting, slight 
evidence of broncho-pneumonia, no convulsions) there was thick puro-ljunph 
over most of the vertex, also at the posterior base and over the x^ons and 
medulla, as far forwards as the oiitic chiasma ; some also on the under surface 
of the frontal lobes. Viscera normal except for slight }nilinonary collapse. 

In an eleventh case (1896 ; age 2 years 3 months ; ill twelve days ; ulcers 
on buttock and scalj^, erysi[)elas, cellulitis, retraction of head, vomiting, and on 
day of death convulsions) there was yellowish-green lymph all over the vertex, 
especially posteriorly ; a less amount all over the base, and a very slight 
amount on the upx)er anterior surface of the cerebellum ; soire also on the 
] 30 sterior arachnoid bridge. Ventricles contained a little slightly turbid fluid, 
but were not dilated. Ex3endyma normal. Similar yellow-green lymjili along 
the sx)inal cord in the dorsal region. Tympanic cavities contained muco-pus, 
otherwise normal. In the lungs were small patches of qoHajise and one or two 
small areas of commencing broncho-xmeunionia. Some flaky lynqili on the 
spleen. Other viscera and glands normal ; deej) unhealthy-looking wounds 
(incisions) in left inguinal and gluteal regions. 

In a twelfth case (1893, age 11 months; ill fourteen day.s, vomiting, 
diarrhoea, convulsions, slight head-retraction) we found a thin layer of greenish 
lymph beneath the aiachnoid over the whole brain, both over the base and over« 
the entire convexity. On section it was very thin, and passed from one con- 
volution to another without dijjping down into the sulci ; it occupied^ the velum 
interpositum, but did not extend into the choroid plexuses. The cerebro-spinal 
foramen was open, about 4 mm. in diameter. There was lymph about the 
lateral foramina, and the brain was so soft that they could not be made out. 
Lateral ventricles not much dilated ; they contained turbid fluid, and in the 
descending horns some puro-lymph. Six days before death the needle of an 
exploring syringe had been passed through the anterior fontanelle, first on the 
left side downwards to a dejith of an inch and a »ialf, afterwards on the right 
side downw^ds and slightly outwards to a depth of an inch and a quarter, the 
only result being a little bleeding from the first puncture. The track of the 
needle on the left side was detected by a haimorrhagic fine line which very 
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nearly, perhaps quite, reached the roof of the lateral ventricle. The track of 
the needle on the right side was less distinct, but near it extending outwards 
was a patch of ha3morrhagic jmchymeningitis, about two inches in diameter. 
The longitudinal sinus was tightly blocked in its whole extent with partly 
decolorised clot, with extensions into the entering veins. The subaraclinoid 
space of the cord contained yellowish lymph in nearly its whole lengtli ; the 
cord was firm and on section normal. Right tympanic cavity contained muco- 
pus ; left normal. No carious bone. There were scattered patches of broncho- 
pneumonia throughout the left luri^ and at the base of the right. Liver and 
spleen congested. Two infarcts in the left kidney. Glands normal. 

In a thirteenth case (1880 ; age at onset 7 months ; ill nineteen days, head- 
retraction, no convuLions, paralysis of the left facial, no otorrhcca) we found 
recent lymph at the jiosterior base, hlockinij the 2 )i)stcrior mharaehnoid apace. It 
extended over the pons and medulla, involving the cranial nerves, and forwards 
as far as the optic chiasma and the Sylvian fissures. The ventricles were dis- 
tinctly dilated and contained clear fluid Drum-membranes intact. Spinal 
cord not examined. Viscera normal. 

In a fourteenth case (1885 ; age at onset 4 months ; ill twenty-one days) 
there was thick green puro-lymph over the convolutions of the vertex, especially 
over the frontal and temporo-sphenoidal regions on both sides, also over the 
anterior base, hiding the optic commissure and Sylvian fissures, and over the 
pons, and to a slight extent on the cerebellum. There was very little on the 
medulla, but the'cerebro-spinal foramen was closed by very fine adhesions which 
broke when the brain was removed. The fourth ventricle was only slightly 
distended. But the hderal ventncles ircre considerably distended n'lth, tarhul Jluid^ 
and the iter Wits completely obliterated by inllammatory adhesion ; d eoald not 
he traced at all. Spinal cord normal. Both tympanic cavities full of inllam- 
matory lymph ; lining membrane of both granular and pink. Drum-membranes 
intact. Viscera normal except for two patches of consolidation in the left lung. 
It IS noteworthy that in this case, although it was mainly of the “ vertical ” 
type, there was considerable distension of the lateral ventricles ; this was due 
partly to inflammatory •extension, but mainly to the definite obstruction caused 
by the obliteration of the iter. Thus the case becomes a connecting link 
between the vertical and j^osterior-basic types. 

In a fifteenth case (1894 ; age at onset 5 months ; ill twenty-four days, re- 
traction of head, dulness at Jjoth bases, pus obtained by paracentesis from both 
ears) the whole of the anterior portion of the brain was covered with thick 
fellow puro-lymph, obscuring the convolutions ; this extended backwards as far 
as the posterior border of the Rolandic area. The posterior part of the vertex was 
free from l;^mph. Thick lymph covered also the whole of the anterior base of 
the brain, including the interpeduncular space ; behind this there was very 
little. There was some on the posterior surface of the cerebellum, but the 
space betw^een the cerebellum and the medulla was quite free from it. Ventricles 
not distended. Puro-lymph extended all down the posterior aspect of the 
spinal cord. ^Mucous membrane of tympanic cavities swollen ; drum-membranes 
normal, save for incision in each through which pus had been removed from 
each ear a few hours before dOfeth. Nose examined and found normal. There 
was c% considerable amount of patchy consolidation present at the bhse of both 
iungs. Other viscera and glands normal. 

In a sixteenth case (1895 ; age at onset 1 year 9 months ; ill four weeks) 
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there was no lymph or piis on the vertex, but the convolutions were flattened 
and the corpus callosum was bulged up by a large cpiantity of fluid in the 
ventricles. A large amount of thick green lymph covered the posterior base, 
extending from the cerebellum over the under surface* of the medulla and pons ; 
it did not reach the Sylvian fissures, and there was only slight opacity of the 
membranes round the chiasma. The 2 yosterior arachnoid cistern tf as didcndcdy and 
the lymph around the medulla obstructed the lateral openings, but the cerebro- 
spinal foramen was probably open. Ventricles much distended with turbid 
fluid, in winch floated great flakes of lyfnifli. Ependyma much injected. 
Brain soft. Thick green lymph surrounded the cord from the medulla to the 
cauda erpiina. Cord soft, but apparently normal. Tympanic cavities quite 
normal. Viscera and glands normal. 

In a seventeenth case (1883 ; age at onset 9 weeks ; dbfour weeks) we found 
recent lymph, becoming organised, at the posterior base, ohliteratnnf the jiohterior 
saharachnoid space, and slight opacity over the left temporo-sphenoidal tip, but 
none over the ])ons, anterior surface of medulla, cranial nerves, or remaining 
convolutions. Idie convolutions were extremely flattened, and the ventricles all 
much distended with fluid, which was for the most part clear but contained 
floating flakes of green lymph. Spinal cord not examined. Bight drum- 
membrane opaque, mucous membrane of middle ear covered with thin gianula- 
tions. Right Eustachian tube swollen and obstructed. Left drum-membrane 
clear ; mucous membrane normal. Left Eustachian tube normal. Viscera normal. 

In an eighteenth case (1881 ; age at onset 6 months ; ill four weeks) while the 
skull-ca]) was being removed watery fluid poured out ot an accidental wound of 
the brain ; it was collected, and amounted to six ounces. Convolutions flattened. 
Lateral ventricles much dilated, a very little yellow lymph lound in the right. 
Third ventricle and. iter dilated. Fointh ventricle much dilated, and (fuite closed 
hy lymph heloir. Anterior part of brain, anterior base and nerves normal. On 
gently raising the cerebellum in situ, yellow lymph was seen beneath the arach- 
noid passing from the cerebellum to the cord ; there was a little lymph also on 
the anterior surface of the medulla, but none on the pons. A wedge-shaped 
piece of the occipital bone and the arches of the three uppermost cervical 
vertebra' were removed. The dura mater and the posterior suit ace of the 
arachnoid were normal, but the posterior saharachnoid. ^jiace hehnv it was filled 
with yellow lymph from the attachment of the arachnoid to the cerebellum 
down to the second cervical arcdi. At the level of the third cervical arch the 
cord and its membranes were normal. The rest of the cord was not examined. 
The left ear contained a little pus, tlie right none. Both tympanic membranes'^ 
had been incised during life, ami pus obtained from each. The lungs showed 
a little collapse. All the other viscera were normal. 

In a nineteenth case (1884 ; age at onset 5l months ; ill four and a half 
weeks, and treated for fourteen days with inunction of half a drachm of 
mercurial ointment twice daily) we found the “posterior arachnoid bridge” (the 
arachnoid covering the posterior subarachnoid space) turbid and spotty, and 
there were evident traces of inflammatory lymph over the front of the pons and 
medulla, but the posterior subarachnoid space was normal, there were no ad- 
hesions, the cerebrospinal foramen was widely ope\i, and the ventricular cavities 
were not dihttecl The rest of the brain and the tympanic cavities were normal. 
Viscera normal except for some pulmonary collapse. In this case, therefore, 
the inflammatory process had been less acute, or else the products of inflamma- 
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tion had been ab'sorbed ; and it is worth noting that the child had been treated 
with mercury for a fortnight. No obstruction having been caused, there was 
no hydrocephalus. 

In a twentieth case (1»887 ; age at onset 3^ months ; ill live weeks) there 
was thick green puro-lymph over the base from the foramen magnum to the 
optic chiasma ; the basilar artery was completely embedded in it, and contained 
a firm thrombus. The posterior subarachnoid space was full of turbid fluid. 
The convolutions were flattened, and the laieud ventricles much distended with 
turbid fluid. The iter mas greatly dilated. The fourth renfiiele mas dilated, and 
so mas the cerebrospinal foramen ; the lateral openings were wide enough to admit 
a penholder. The cause of this was found to be a complete adhedon of the 
niembranes to each other and the cord in the cervical region ; the membranes 
could not be sejiaratied without tearing the cord. In the dorsal and lumbar 
regions of the cord* Uiere was a little thin pus in the subarachnoid space, 
mostly on the posterior surface. Both middle ears c(Uitained pus. The 
parietal regions of the skull showed extensive craniotabes. Bibs much beaded. 
Viscera normal. 

In a twenty-first case (1894 ; age at onset 10 months ; ill live weeks) there 
were adhesions about the upipier part (f the medulla, and the posterior araidinoid 
cistern and all the ventricles were distended witli clear fluid, the latiral le utricles 
being much dilated. The choroid plexuses were abnormally linn and haul, with 
a fibroid lump in each. Convolutions much tiattened. Tvmjianic (*avities 
contained muco-pus, otherwise normal. Spinal (’ord normal. Viscera and 
glands normal. 

In a twenty-second case (1895 ; age at onset 1 year 8 months ; ill flv(‘ 
weeks ; treated in hospital four weeks with a grain of iodide of potassium every 
three hours, and daily inunction of half a drachm of mercurial ointment) we 
found slight opacpie thickening on the under surface of the left lobe of the 
cerebellum, but no adhesions. Pons and medulla » normal. Anterior base 
showed slight opacity. (Jerebro-spinal foramen ])atent and fourth ventricle not 
dilated. But the latend rentrichs nrie consideriddif dilated nith clear Jluid, 
and the convolutions flattened. Ejiendyma of ventrich*s not thickened. A 
small patch of rather *thick yellow lymph was found on the anterior end of the 
superior vermiform process, proving that the meningitis had involved the 
vessels of the velum interpositum, and suggesting that though the iter was 
pervious post mortem, it onag haoe been compressed during life by inflammatory 
1 ‘ffusion in its neighbouihood. Spinal theca somewhat distended with clear 
fluid. Distinct opacity and some thickening of arachnoid along the Avhole of 
the posterior surface of the cord. Tympanic cavities normal. Viscera normal. 

In a twenty-third case (1892 ; age at onset 8 months ; ill five weeks) we 
found some lymph over the pons and in front of it, some also over the upper 
end of the left ascending frontal and first frontal convolutions, but none what- 
ever at the posterior base, though there had been much head-retraction (with a 
tendency to turn the face to the right). The cerebro-spinal foramen was open, 
the cerebellum congested beneath the trephine hole, but no lymph over it. 
The ventricles were not dilated. The up]jer part of the spinal cord was normal ; 
the lower part was not examined. The left ear was full of CdtremAy ^iscul offen- 
sive puro-lymph, extending into the antrum of the mastoid, in which the bone 
was slightly r»ugh. The right tympanic cavity contained a smaller quantity 
of similar material. Ossicles present and normal on both sides. Drum- 
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membranes entire ; in the left one the scar of a healed incision was detected. 
There were no tubercles at the anterior base of the brain or in the Sylvian 
fissures, nor were any found in the lungs ; but the bronchial glands were 
caseous, there was some tubercle in one cervical gland, and the spleen was full 
of miliary tubercles. There was also a small abscess in the left lobe of the 
thyroid, and a purulent sinus extending from it nearly to the epiglottis. The 
mesenteric glands were normal. The viscidity of the contents of the tympanic 
cavities explained why the paracentesis of the druin-meinbranes (nineteen days 
before death) was without effect. Two days^ before death a trephine -opening 
was made by Mr. Ballance over the left lobe of the cerebellum ; only limpid 
fluid escaped, no lymph or pus. A few hours after the operation it was 
observed that the left eye was strongly drawn downwards, so that it was almost 
hidden beneath the lower lid ; it was also affected with ^ vertical nystagmus. 
The right eye was unaffected. Next day the two eyes were on the same level 
(about normal), but there was some vertical nystagmus of both. No lateral 
^stagmus. 

In a twenty-fourth case (1897 ; age at onset 2 years 4 months ; ill five 
weeks) there was some flattening of the convolutions, but the vertex was otherwise 
normal. The posterior arachnoid bridge was partially covered with lymph ; 
this extended up to the attachment of the arachnoid to the cerebellum, ending 
there abruptly, except near the median line, where it crept up farther. The 
cerebro-spinal and lateral foramina were partially blocked. There was much 
thick whitish-yellow lymph on the under surface of the pons, extending almost 
to the chiasma ; also a patch of it on the anterior inferior extremity of each 
temporo-sphenoidal lobe. Some lymph also on the anterior end of the superior 
vermiform process, and along the velum interpositum. Choroid plexuses too 
opaque in appearance, and veins somewhat distended. Ependyma slightly 
opaque. Brain-substance very soft. Iter appeared to be patent. Lateral 
ventricles considerably dilated with nearly clear fluid. Third and fourth 
ventricles not dilated. A thicker layer of similar lymph on the posterior 
surface of the spinal cord, and a little on its anterior surface. Both tympanic 
cavities contained some muco-pus, but were otherwise normal. Viscera normal. 

In a twenty-fifth case (1895 ; age at onset 5 months ; ill five weeks) we found 
adhesions of the cerebellum to the medulla, blocking the posterior subarachnoid 
space. There was a little thin lymph on the pons and medulla, at the anterior 
base, and extending up the Sylvian fissures ; also a little on the cortex of the 
anterior part of the brain. The ventricles u^ere all distended with puro-lymph, 
their ependyma very vascular and somewhat thickened. Brain rather soft. 
Puro-lymph was present also down the greater part of the posterior surface of 
the cord. Both middle ears contained muco-pus. Lining membrane of each 
tympanum vascular. Drum - membranes entire, showing scars of incisions. 
Viscera normal. 

In a twenty-sixth case (1887 ; age at onset 11 weeks ; ill six weeks, frequent 
fits of extensor spasm in all the limbs) we found very firm adhesions of the 
membraties round the foi'anien magnum^ the dura mater being adherent to the 
posterior part of the under surface of the cerebellum, quite firm bands uniting 
them. Th^ posterior subarachnoid space was distemled with green lymph ^ its walls 
thickened. The cerebellum was hollowed out by 'the fluid pressure, and the 
pons and medulla squeezed into the closest possible apposition to the bone. 
There was very slight opacity in the interpeduncular space, none about the 
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Sylvian fissures. Convolutions very llattened ; ventricles much distended : iter 
aj^'parcntly closed^ ejjendyma somewhat thickened. Brain soft. Spinal arach- 
noid greatly thickened, much lymph on posterior aspect of cord. The right 
tym})anic cavity contaiifed muco-pus, the left mucus. Viscera normal. 

In a twenty-seventh case (1894 ; age at onset 6 months ; ill six weeks ; 
onset immediately followed a fall on the head) there were evidences of 
meningitis over the vertex and over the frontal lobes, also over the anterior 
part of the temporo-splienoidal lobes, but none over the posterior part of the 
vertex, the cerebellum, or the ptns, and none over the base except on the riglit 
temporo-sphenoidal lobe. No flattening of convolutions. No distension of 
ventricles. Brain substance normal ; sinuses normal ; spinal cord normal. 
Tympanic cavities contained muco-jius, otherwise normal. Some collapse in 
lungs. Other visftera normal. Death appeared to have been the result of 
persistent diarrhcca. • 

In a twenty-eighth case (1887 ; age at onset I year 2 weeks ; ill six weeks) 
the recent lymph was most abundant at the anterior base and at the tips of the 
temporo-sphenoidal lobes, but some existed over the convolutions, also over the 
pons and medulla. Over the right hemisjihere there were what appeared to be 
indications of traumatism, though no history of this had been obtained. There 
was some vascularity of the cranial surface of the dura mater in the right 
lateral region, extensive blood-staining of the lower surface of the dura mater 
over the right hemisphere, and beneath it, some lymph on the upper surface of 
the arachnoid, disguising the convolutions ; this also was stained brown in 
places, probably from former luemorrhage. There was also lymph on the upper 
surface of the cerebellum, and brown-stainod lymph on its lower surface. The 
cerebro-spinal foramen was widely open. The ventricles were slightly dis- 
tended, and contained some puro-lymph. There was thick lymph below the 
spinal arachnoid, most abundant in the dorsal and lumbar regions, almost 
entirely on the posterior surface. The right middle ear contained pus ; drum- 
membrane destroyed, and external meatus plugged with swollen detached 
epithelium. The right petrous bone was vascular but not carious. The left 
middle ear contained pus, but the drum-membrane was not destroyed. Idie 
cranial bones were quite healthy and free from caries ; no sign of fracture. We 
have no note of the condition of the viscera. 

In a twenty-ninth case (1880 ; age at onset 7 months; ill seven weeks; 

treated for a month with a grain of hydrargyrum cum creta thrice a day and 

daily inunction of a drafthm of unguentum hydrargyri) we found thin recent 
lymph at the posterior base, closimj the cerehro-sinnal foramen, but not filling the 
posterior subarachnoid space. There was thin lymph also on the pons, and a 
little on 4he under surface of the right frontal lobe and on the tip of the left 
temporo-sphenoidal lobe. Ventricles distended, vlth v'atemj fluid. Brain rather 
soft. Spinal cord not examined. Tympanic cavities both normal. Viscera 
normal. 

In a thirtieth case (1879 ; age at onset 5 weeks ; ill seven weeks) there was 

no recent lymph, and the posterior subarachnoid space was normal, but the 

cerehro-sjnnal foramen was closed by adhesion of the cerebellum to the medulla. 
The fourth ventricle was mi^h distended with clear fluid. On openfeg it from 
above through the valve of Vieussens, the adhesion of the ceroJooHum to the 
medulla was ibund to extend all the way round except for one very small hole 
(probably torn during removal of the brain). When this was stopped, and water 
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was poured in from above, the ventricle held water perfectly. There were also 
small traces of cicatrix over the pons and the tips of the teinporo-sphenoidal 
lobes. The iter was pervious, the lateral ventricles much distended tcith clear fluids 
the corpus callosum very thin, almost translucent. Not*- much flattening of con- 
volutions, but fontanelle and sutures distended. Ears normal. Head only 
examined. 

In a thirty-first case (1886 ; age at onset 7^ months ; ill seven weeks) there 
were very slight adhesions between the lateral parts of the medulla and the 
cerebellum. There was no obstruction of the'-cerebro- spinal foramen, and the 
fourth ventricle was not distended ; but the choroid plexuses v/ere much bound 
down, and there was thickening in the transverse fissure of tlie brain ; the iter 
was quite imqjerviouSy and the lateral ventricles v'cre (freatly distended with clear 
fluid. There was a little thin, partly organised lymph" on the cerebellar 
peduncles, a little opacity of the arachnoid over the inter j'feduncular space and 
on the temporo-sphenoidal tips, and a few small patches of semi-organibed lymph 
on the convexity. The brain-sulistance was softened, and the ependyma some- 
what roughened. The spinal cord was normal {thoiujh there had been mailed 
opisthotonos). Tympanic cavities contained miico-pus ; drum-membranes normal. 
Viscera normal. 

In a thirty-second case (1883 ; age at onset 11 weeks ; ill seven weeks) the 
cerehellnm icas closelji hound to the medidla hy thin adhesions ’ there was a little 
lymph on the under surface of the pons and medulla, and a very little on the 
under surface of the frontal lobes and on the tips of the temporo-s]ihenoidal 
lobes, but none along the Sylvian fissures or on the rest of the convolutions. 
All the ventricles were distended v'itli iratery fluids with a very little pus in the 
third ventricle. Ependyma softened. Spinal cord not examined. Both tym- 
panic membranes intact ; the left was opaque, the right normal. There was 
pus in the left middle ear, and granulation-material on its mucous membrane ; 
some pus also in the antrum. Viscera normal, save for slight collajise of one 
lung and some emphysema of the other. 

In a thirty-third case (1895 ; age at onset 4 months ; ill seven weeks ; rigid 
extension of right upper limb ; peculiar squealing cry) the posterior arachnoid 
bridge was found much thickened, resembling wash-leather,Voa/ the cciebro-sjnnal 
and lateral foramina were firmly closed hy strong adhesions. The posterior sub- 
arachnoid space was empty. The subarachnoid spaces at the base of the brain, 
including the interpeduncular space, as far forwards as the optic commissure, 
were obliterated by organised lymph. Faint traces of 'Opaque thickening on the 
tips of the temporo-sphenoidal lobes. The convolutions were flattened. Lateral 
ventricles distended, with greenish ivatery fluid y with flakes of yellow lymph floating 
in it, and in the descending horns purulent fluid. Ependyma much t^nckened. 
Choroid plexuses shrunken into hard dark masses embedded in the thickened 
ependyma. Third ventricle contained fluid similar to that in the lateral 
ventricles. Fourth ventricle entirely shut off' from third hy inflAimmatory adhesion 
at posterior end of iter ; it was sjiherical in shape, and contained watery fluid, 
being absolutely closed also helou\ Thus the drainage system of the brain was 
converted into three cysts with differing contents, the lateral and third ventricles 
containing igreenish watery fluid with fibrin and pus, the fourth ventricle con- 
taining clear +luid, and the posterior subarachnoid space being an empty cyst 
with thick walls. Brain- substance rather soft. Membranes 4t'f .sjiinal cord 
adherent in front, and thickened and opaque posteriorly ; but there was no 
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green lympli on tlie cord. The tympanic cavities botli contained some pus, but 
the drum-membranes were intact, and the ossicles normal. Viscera normal. 

In a thirty-fourth case (1882 ; age at onset 5^ months ; ill eight weeks) ^ve 
found the posterior sulfarachnovl space complriehf ‘^filled with Jlakt/ lymph, (^m- 
munication between the subarachnoid space of the brain and that of the cord 
was thus interrupted, but when this lymph was removed the cerebro-spinal fora- 
men was found patent. Ventricles moderately distended with slightly tnrhid watery 
Jiuid, of which about 7 o/. escaped while the skull-cap was being removed. 
Ependyma of ventricles everyifhere thickened, much injected, and flaked here 
and^ there with inflammatory lymph. This was specially marked in the 
<lescending horns of the lateral ventricles, which were thickened and matted 
together. Brain-substance soft. The arachnoid over the interpeduncular space 
was thickened anrj ocdematoiis. The convolutions were flattened. The ui)t)er- 
most inch of the spinal cord appeared (piite normal ; the rest was not examined. 
Tympanic cavities normal. Visceia not examine<l. 

In a thirty-fifth case (1879 ; age at onset 1 months ; ill eiglit weeks) there 
was meningitis at the base from the optic commissure to the medulla ; much 
lymph, especially behind, where it was tougher and apparently older than else- 
where ; U blocked the posterior subarachnoid space, and quite closed the c>a ehro-spinal 
foramen. Ilydroceyihalus n as present. The dilated ventricles contained some pus, 
as well as water v fluid, and their lining membrane was thickened. The right 
middle ear cont<iincd a little jms, the left was normal Spinal cord not 
examined. Viscera yormal. 

In a thirty-sixth case (1892 ; age at onset 11 months ; ill nine weeks) the; 
convolutions were flattened and free from lym})h. Lateial rent rides, foramen of 
Monro, third ventricle ami iter, all greatly distnided, with clear Jl uni. The u]>per part 
of the fourth ventricle was distended with clear fluid, but the loner jiart was 
obliterated by adhesions. The lateral o])enings of the fourth ventricle wen* closed 
by fine membranes bulged up by fluid below. TheVe was an opening about the 
position of the cerebro-spinal foramen, jirobably artificial, as two hours before 
death trephining had been done over the occijiital bone, and an attempt made 
to drain the fourtl^ ventricle ; the attem])t failed owing to the t>i’esence of the 
adhesions in the fourth ventricle. Ependyma normal. Veins of (falen normal. 
The posterior subarachnoid space had been distended, and tliei-e was excess of 
subarachnoid fluid around the spinal cor<l, but no lymph. Four weeks before 
death both tympanic membranes had been incised, blood and pus escainng. One 
week before death the mastoid antrum had been cleared out on both sides. 
The petrous bones were soft and vascular ; on the left side there was a small 
opening into the skull along the petros<tuamosal suture. Dura mater normal. 
Viscer^ normal. 

In a thirty-seventh case (1881 ; age at onset 1 weeks ; ill ten week. s) the cere- 
bellum iras found to be adherent to the medulla, and the ventricles all distended v ith 
a large quantity of u at ery fluid. The cranium was extensiv(dy craniotabetic, and 
in several places was perforated, holes of considerable size existing, through 
which the cerebral membranes, distended by the fluid pressure within, ])rojected 
as low soft swellings. These had been felt during life. The anterior fontanelle 
was very large, and the Ifngitudinal suture open. The twin siste# of this child 
was also under treatment for snuffling, great irritability, marked craniotabes, 
and slight (mlargenient of spleen. Great improvement in her condition w'as pro- 
duced by daily inunctions of mercurial ointment. 
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In a thirty-eightli case (1878 ; age at onset months ; ill ten weeks) we 
found a delicate membrane across the cerelrro-spinal foramen^ completely closing iL 
The cerebellum was also attached to the medulla on each side by line adhesions, 
closing also the lateral openings^ so that pressure on the nJedulla caused fluid in 
the fourth ventricle to bulge up the adhesions on either side without escaping. 
The arachnoid over the interpeduncular space was thickened and opaque. All 
the ventricles v'cre much disteiided. with clear fluid. The foramen of Monro 
admitted a forefinger ; the iter admitted a lead-pencil ; the fourth ventricle 
would have held a Barcelona nut. The closui^ of the exits from the fourth 
ventricle was tested by pouring water into the ventricle from above ; it was 
found to hold water. Tympanic cavities both contained a small amount of 
semi-purulent fluid ; drum-membranes intact. Head only examined. 

In a thirty-ninth case (1887 ; age at onset 5 years ; ill weeks ; definite 
history of a fall on the occiput, followed the same day by pain in the head, and 
two days later by vomiting) there was some capillary injection on the outer 
surface of the dura mater, the vessels of the pia mater were injected, especially 
on the right side, and the puncta vasculosa more numerous than usual. There 
was some puriform fluid at the base, and lymph round the vessels in the left 
Sylvian fissure ; some also over the pons and medulla, and streaks of it over 
the inferior surface of the cerebellum. The convolutions were flattened, and 
the ventricles much distended with clear fluid. Unfortunately, we have no note 
of the condition of the iter or of the cerebro-spinal foramen. The tympanic 
cavities and the spinal cord were not examined. The lower lobes of the lungs 
were congested, the upper emphysematous. 

In a fortieth case (1877 ; age at onset 3 months ; ill eleven weeks ; extreme 
head- re traction ; extreme opisthotonos ; extensor spasm of limbs) the convolu- 
tions were flattened, and the lateral ventricles greatly distended with clear fluid 
(estimated at 10 oz.). The cerebellum was firmly adherent to the dura mater 
behind the foramen magnuifi by strong adhesions, which had to be severed with 
the knife before the cerebellum could be removed. A firm sheet of thickened 
cicatricial membrane stretched across from cerebellum to medulla, leaving 7W aperture 
whatever. Arachnoid over medulla thickened and cedematous. Cicatricial 
thickening at tips of both temporo-sphenoidal lobes, extensive on the left side. 
There was similar thickening about the edge of the velum interiiositum, and a 
smooth membrane stretched across from the fornix to beyond the choroid plexus 
on each side, binding down these plexuses immovably. Many small distended 
vessels were seen passing into and under this membrane. When the membrane 
had been picked away the optic thalami could be made out, and two large dis- 
tended veins (veins of Galen), The iter would have admitted a lead-pencil. 
Fourth ventricle distended. Upper part of spinal cord adherent to it^ dura 
mater. No further examination was permitted. 

In a forty-first case (1 896 ; age at onset 1 year ; ill twelve weeks) the 
“ posterior arachnoid bridge ” was slightly adherent to the dura mater. It was 
distinctly opaque, especially above, where the arachnoid joins the pia on the 
cerebellum. The medulla was adherent to the cerebellum both interiorly and 
laterally, closing completely the cerebro-spinal and lateral foramina. Fourth ven- 
ti'icle considerdbly dilated ; it was a closed cavity, the iter being obliterated above ; 
it contained cleew? fluid. Third ventricle and foramen of Monro dilated. Lateral 
ventricles greatly distended with clear fluid. Ependyma normal. Choiftid plexuses 
rather hard and cord-like. Velum interpositum slightly opaque. Veins of 
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Oalen normal. There was some opacity of the pia arachnoid in the iiiterpedun- 
•cular space and about the optic chiasma, also in the Sylvian fissures, where 
there were some adhesions. A few small patches of opacity were found also on 
the frontal and temporA-sphenoidal lobes. Slight opacity of arachnoid on pos- 
terior aspect of spinal cord, and a little excess of subarachnoid fluid. T^unpanic 
cavities quite normal. Viscera normal, except that the stomach contained some 
altered blood. Glands normal. 

In a forty-second case (1887 ; age at onset 3 years 9 months; ill twelve 
weeks ; origin possibly traumalic, a window having fallen on the back of his 
head two weeks before the onset) we lound ihe spinal ’membranes adherent to 
fh^^ord in the upperiniost cervical reifion. Posterior arachnoid bridge showed 
spots of organised lymph. Posterior snhnrachnoid space distended ivifh clear 
Jluidy the pressure'^of which had slightly hollowed out the cerebellum on each 
side. The loiver ptCH of this space icas of conical form, the ape.r of the cone being 
formed by the adhesions of the membranes to the cervical cord. Gerebro-spinal 
foramen dilated. Slight cicatricial opacity over pons and medulla, with cystic 
bulging at the position of the closed lateral foramina. Anterior base normal. 
Hajinorrhagic thin false membrane on arachnoid surface of dura mater over 
both hemispheres, and a few small hccmorrhagic spots over petrous portion of 
both temporal bones. Convolutions slightly llattened. Ventricles all mode- 
rately distended icith clear fluid. Iter admitted a crow-quill. Brain-substance 
fairly firm. Upper jDart of spinal cord, below adhesion of arachnoid, was 
normal ; lower part not examined. Left tympanic cavity normal ; right lined 
with fine granulations. Drum-membranes both intact. Viscera normal. 

In a forty-third case (1884; age at onset 3 years; ill twelve weeks) the 
openings from the fourth ventricle were closed by delicate hut firm adhesions of the 
’Cerebellum to the medulla. Some partly organised inflammatory exudation was 
found on the pons, and as far forwar<ls as the optic chiasma, and the o^dic 
nerves were slightly bound down. There was none on the convolutions, but 
these were flattened. The ventricles contained perfectly clear fluid, and wete 
much distended. Velum interpositum slightly bound down. Iter dilated. 
Fourth ventricle dilated, with distended membranes over the lateral horns, form- 
ing a pouch on either side close to the vagus nerve. I'hese pouches rej)resented 
the closed lateral openings ; they could be made more prominent by compressing 
slightly the fluid-distended ventrMe. Spinal coi-d not examined. The right 
tympanic cavity (ioiitained some viscid fluid ; its lining membrane was thickened 
and pinkish ; drum-mefnbrane opaque. Left tympanic cavity quite normal. 
Viscera normal, except that there was a little collapse at the bases of the lungs. 

In a forty-fourth case (1896 ; age at onset 1 year 4 months ; ill thirteen 
weeks ^ extreme head-retraction ; opisthotonos ; extensor spasm of limbs) we 
found the posterior arachnoid bridge adherent to the dura mater over it, but 
when separated it was thin and nearly translucent. The cerebro-spinal foramen 
was open, though it was smaller than usmal ; the lateral foramina appeared to 
be closed. The fourth ventricle was much dilated. From it and the subarach- 
noid space of the cord 2 oz. of clear fluid were removed by a hypodermic 
syringe passed below the second lumbar vertebra at the commencement of the 
autopsy. When this ceai^ed to flow, a fresh supply of clear fluill was easily 
obtained by puncture through the fontanelle, and it was found *that each lateral 
ventricle a separate cavity distended ivith clear fluid, the foramen of Monro 

being quite obliterated on each side. The iter was also obliterated, and the third 
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ventricle {thus claimed hath above and below) vhis distended vdth clear fluid. So 
that in this case the hydrostatic system of the brain and cord was severed into 
four sections — the right lateral ventricle, the left lateral ventricle, the third 
ventricle, and the fourth ventricle and the subarachnoid* space of the cord — all 
d.istended with clear fluid. Ependyma very slightly opaque. Slight opacity of 
the pia arachnoid about the chiasma and interpeduncular space and Sylvian 
fissures, and more markedly on the anterior end of the superior vermiform pro- 
cess of the cerebellum, but none on the temporo-sphenoidal lobes. Kight ear 
normal ; left ear contained a little semi-purulenst fluid. Tympanic membranes 
normal. Spinal cord normal. Viscera normal. 

In a forty-fifth case (1892 ; age at onset 9 months ; ill fourteen weeks*) the 
cerebellum ivas completehj adherent to the medulla. The adhesions were firm 
and vascular, and formed a complete barrier to the passage 'of fluid from the 
ventricles to the subarachnoid space. Fluid injected througlt hie iter u ith a fine 
glass tube under a jgressure of 2 feet of irater did not 2 )ass at all through this barrier. 
Lateral ventricles greatly dilated^ and contained more than 10 oz. of clear fluid. 
Ependyma slightly granular. Foramen of Monro, third ventricle, iter, and 
fourth ventricle all much dilated. A small hernia of the cerebellum protruded 
through a trephine opening in the right occipital bone. This opening was 
made nine days before death ; through it about 7 oz. of cerebro-spinal fluid 
had been removed from the base of the brain. Dura mater over the posterior 
subarachnoid space normal ; arachnoid somewhat thickened and opaque. The sub- 
arachnoid space of the cord contained some excess of clear fluid. Tympanic cavities 
normal. Viscera normal, except for the presence of a Meckel’s diverticulum. 

In a forty-sixth case (1897 ; age at onset 3 months; ill fifteen weeks) the 
cerebellum wms entirely adherent to the medulla inferiorly, so that the cerebro- 
spinal and lateral foramina were closed by fibrous adhesions. No recent lymph. 
The posterior arachnoid bridge was much thickened, opaque, and adherent to 
the dura mater. In the mid-cervical region of the cord the dura, arachnoid, and, 
pia were all matted, together and firmly united to the cord. The convolutions 
were much flattened, and the lateral ventricles greatly dilated, containing about 
14 oz. of clear fluid. The foramen of Monro, third ventricle, iter, and fourth 
ventricle were all greatly dilated. Ependyma, choroid plexuses, and veins of 
Galen normal. The whole of the anterior surface of the pons was adherent to 
the bone. The arachnoid over the interp^fduncular space was opaque and 
thickened, and distended by clear fluid below. There w^ere adhesions over the 
surface of the Sylvian fissures, but none in their deeper ‘parts. There was much 
opacity and thickening on the inferior surface of both temporo-sphenoidal lobes, 
especially at their anterior extremities. There were also patches of white 
thickening along the sulci almost up to the vertex, especially in the anterior 
part of the brain. Below the adhesions in the mid-cervical region the spinal 
membranes were almost normal. Tympanic membranes and ossicles normal ; 
muco-pus in both tympanic cavities. The lower lobe of each lung contained 
areas of collapse, intermixed with areas which on section were maroon-red, with 
slightly granular surface, solid but friable, sinking in water. Anterior lower 
margin of left lower lobe emphysematous. Other viscera and glands normal. 

In a f(fcty- seventh case (1878 ; age at ons^t 8 weeks ; apparently 
recqvered after«an illness of thirteen weeks, and gained flesh, though with 
occasional vomiting and some divergence of the eyes on going Ifo sleep, and 
appeared to be going on well, but three mqnths after apparent recovery was 
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carried off in twenty-four hours by a severe attack of vomiting) we found the 
convolutions ffattened and tlie ventrirles much distended with clear fluid. The 
eerehro-sjniial foramen u'as qude closed by cicatricial membrane uniting the superior 
part of the medulla tA the cerebellum. This membrane showed two or three 
small areas of definite white cicatrix, also some small luemorrhages near them. 
There were traces of cicatrix also on the tip of the right temporo-sphenoidal 
lobe (none on lelt). The tympanic cavities contained some turbid mucus, and 
one of them showed a little bare bone and some pale-red granulations. Viscera 
normal. No tubercle. Spina>cor<l not examined. 

^ In a forty-eighth case (1879 ; age at onset 9 weeks ; apparently re- 
covtiTed after an illness of ten weeks, but died unexpectedly seven months 
later after two days of slight catarrh, having in the interval appeared to be 
(piite well) we Jound the lateral ventricles c<iaalhj itnd considerably dilated 
with clear fluid. Ttie corpora striata were finely granular on the surface, as if 
dusted with sand. A large thin translucent cyst was attached to, and apparently 
arose from, the left choroid plexus, occn])ying the descending and posterior 
cornua ; it contained clear ffuid. The right choroid ])lexus contained a few 
small imperfect cysts. The foramen of !Moiiro admitted the end of a forefinger 
The iter could be made out, but was impermeable at its lower end. The fourth 
ventricle vas entirely obliterated.^ the roof and floor being firmly adherent in their 
whole extent. The adhesions were very tough indeed, and separation could 
not be effected without tearing the nervous substance. There was no recent 
lymph. The cerebro-spinal foramen was open, and there was an entire absence 
of any morbid change in the membranes in its neighbourhood and over the 
pons, but there were a few small brownish spots in the pia mater over tin* 
anterior lobes of the brain, and over the tip of each temporo-sphenoidal lobe. 
Cervical cord and membranes normal ; rest of cord not examined. The right 
tympanic cavity was lined with red thickened mucous moinbrane, which could 
be easily stripped from the bone ; it contained muciApus. The drum-membrane 
and the ossicles had disappeared. The right petrous bone was evidently in- 
fianied, it was too vascular, and softer than normal. The left petrous was less 
vascular than the yght, and the ossicles were present, but the drum-membrane 
was perforated, and the tympanic cavity contained muco-pus, and its lining 
membrane was like that on the other side. The dura mater over both petrous 
bones was normal, and there was no vascularity or lymph about the seventh 
nerves. Viscera and glands normal. 

In the forty-ninth* case (1881 ; age at on.set 6 weeks ; ill 111 months) the 
illness began with a fit at six weeks old, followed by nystagmus, diver- 
gence of eyes, some retraction of head, and a month later by constant spasmodic 
moveiftent of many muscles, which lasted four days. After this there was 
progressive increase in the size of the head, attended with persistent pain. At 
eleven months old the circumference of the head of this child, though a female 
and wasted, exceeded by nearly 3 inches that of a healthy male child ol the 
same age; it amounted to 21 inches. The measurement over the vertex from 
one auditory meatus to the other was 14 J inches, or 2 inches more than the 
average. The head was still larger when she died two months later. We 
found at the autopsy t]^at the convolutions were entirely llattAied out. No 
ffuid in the subdural space. Ventricles enormously distended^ with clear, fluid 
(estimated ^at two pints). The foramen of Monro was of the diameter of a 
half-crown. Third ventricle dilated. Iter admitted a lead -pencil. Fourth 
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ventricle enormously dilated (size of a hen's egg). Entire adhesion of the cere^ 
hellvm to the sides and hack of the lower part of the medulla, the subarachnoid 
space being here entirely obliterated by firm tissue. The adhesion of the 
membranes continued down to the level of the third cefvical vertebra. Below 
this the arachnoid could be separated from the pia mater. Viscera and glands 
normal. It might possibly be thought that this was a case of congenital 
hydrocephalus ; but at three months of age, six weeks after the first symptoms, 
the head was still of normal size — the circumference being then 1 5 J inches, 
and the measurement over the vertex from meatus to meatus 10|^ inches. 

The fiftieth case (1891 ; age at onset 2 years) we have left to the last, 
because of the exceptional condition found at the autopsy. A boy, aged two 
years, after a fortnight's catarrh, became fretful, and vomited. The vomiting 
was repeated several times on the two subsequent days. f)n the second and 
third days he seemed only partly conscious, lay still, made 'no sound. On the 
fourth day he “screamed every five minutes for an hour, and his head became 
strained back." On several occasions it was observed that he “rolled his eyes, 
clenched his hands, and twitched both arms and legs." The head-retraction 
continued until death (ten weeks), and became very marked. After a time 
there was also marked opisthotonos, so that the occiput was brought to within 
5 inches from the buttocks ; this, however, diminished, and before death had 
almost disappeared, though the head-retraction remained. There was rigidity 
of all the limbs, at first slight and fiexor, later and till death marked and 
extensor. The abdominal muscles were also rigid. For a few days the right 
hand was in the tetany position, but this soon passed off, and all the fingers of 
both hands were then flexed at every joint ; during the last week the “ claw- 
hand ” was present, markedly on the right side, less on the left. The heels 
were rigidly drawn up, so that the dorsum of the foot on each side was on a 
line with the front of the leg ; the toes contracted and the soles arched. There 
was at times slight horizontal nystagmus in both eyes, and occasionally con- 
vergent strabismus. The pupils varied in size, but remained equal ; at first 
each measured about 5 mm., and reacted readily to light. Twelve days later 
they were less dilated, but did not react to light (no atrj>pine for ten days). 
Next day they varied continually in size, but did not react to light. On the 
following day they were contracted, but still did not react to light. The optic 
discs were pale, the upper and lower margins a little indistinct, but the temporal 
edges defined. Both tympanic membranes were incised by Mr. Ballance nine- 
teen days after the onset ; only a little blood escaped, no pus, and the symptoms 
were not relieved. During the illness the child wasted greatly ; on admission 
he was plump, but before death he became extremely emaciated, though he 
took (part of the time by nasal feeding) a fair quantity of nourishment, atid had 
no vomiting. 

The necropsy was made by Dr. Voelcker and Dr. Lees. The spinal 
cord, medulla, cerebellum, and the posterior part of the cerebrum were ex- 
posed in situ by the removal of the posterior wall of the vertebral canal and 

the back of the skull. The theca vertebralis was found distended in its 
whole length. On slitting it up, a small quantity of clear fluid escaped from 
the subdural ipace. The arachnoid was then seen tc^ be distended with clear 
fluid, which filled the subarachnoid space from the “cistern" between the 
cerebellum and the medulla to the lower end of the cord. Its uppA' limit was 

marked by an opaque-'white curved line in the pia arachnoid over the under 
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surface of the cerebellum. The fluid was as transparent as water, without the 
slightest turbidity, so that the roots of the nerves (for example, the spinal ac- 
cessory) could be seen with absolute distinctness through the perfectly transparent 
arachnoid. On detaching the cord he\ow, some of the fluid escaped, and the 
distended arachnoid partly collapsed ; the brain and cord were then removed 
together. There was slight milky opacity over tlie upper end of the fissure of 
Rolando on each side. Surface of brain pale and convolutions flattened. No 
tubercles, ' Cerebro- spinal foramen patent and large (would have admitted a lead- 
pencil). Lateral foramen on lef? side patent ; that on right side appeared to be 
clQged, and cerebellum seemed to be more adherent than normally to the medulla. 
Lateral ventricles much distended and contained clear fluid. Veins of Galen 
and their tributaries were pervious ; no thrombosis. Foramen of Monro 
enlarged, and third i^entricle dilated. Iter patent but not dilated. No (hfimte 
obstruction found (inyu'here. Both tympanic cavities contained mucus ; drum- 
membranes perfect (incision fifty days j>reviously). Viscera and glands normal. 
No tubercle anywhere. 

Analysis of Symptoms. — Sex. — Of the 110 cases on which this paper 
is based, 58 were males, 52 females. The sexes arc therefore equally liable. 
Age at onset — 


Under tlirce months of age 

11 

eases. 

Over three and under six months 

39 

jj 

Over six and under nine months 

. 19 


Over nine and under twelve months 

* 

. 15 

jj 

During the first year 

84 

cases. 

„ second year 

.. 13 


„ third year 

6 


„ fourth year . 

2 

5? 

„ fifth year 

1 

n 

sixth year 

4 

no 

n 


Average age at onset of the 110 cases =11 months. 

,, * 84 cases m first year = h months. 

’’ ,, 26 cases older than one year= 2 years 6 months. 

Eight,jr-four (76 per cent) of the cases were in the first year of life ; in 
sixty-nine (63 per cent) the illness began during the first nine months ; 
in fifty (45 per cent) within the first six months. 

The average age at onset of the 14 most definitely vertical and 
suppurative cases was 20 months. This higher average was caused by 
the inclusion of two cases aged 44 years and 5 years 1 1 months 
respectively. Excluding these, the average age at onset jvould be 
13 months, very little higher than the average (11 months) of all 
the cases. But it may be noted that 50 per cent of the 14 were 
older than one year, while only 24 per cent of all the cases were above 
this age. ^ 

VOL. VII " ^ 
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We may add that we have three times met with posterior-basic men- 
ingitis in older children, aged 6 years, 8 years, and 1 1 years respectively. 
Month of onset — In 85 cases (none of them of traumatic origin) we 
found the following numbers : — 


January 

. 14 

July . 

3 

February 

. 11 

Augubt 

2 

^March 

9 

September . 

5 

April . 

. 10 

October 

3 

May . 

. 10 

November . 

() 

J line . 

8 

December 

4 




. ‘ 85 

Sixty -two cases occurred in the first half of the year, only 23 in the 
second half — a ratio of nearly 3 to 1. This is a striking fact, and is 
perhaps due to the greater cold and variability of weather in our later 
winter and spring. 

Previous health. — The majority of our patients had been in good 
health until shortly before the onset of the disease ; but some were 
weakly, and others rickety. In about half of those of whose previous 
health we have notes (37 out of 76) the onset of the illness was immediately 
preceded by obvious signs of catarrh, either nasal, bronchial, or intestinal ; 
and in six others the symptoms of meningitis set in soon after an infec- 
tious disease likely to have produced bronchial catarrh (measles, 4 ; 
German measles, 1 ; whooping-cough, 1). In one case varicella preceded 
the onset. We have also seen a few cases in older children in which 
symptoms of meningitis were associated with influenza. It is clear, 
therefore, that the occurrence of catarrh is a point of great importance 
in the etiology of the disease. ^ 

Inherited syphilis, on the other hand, seems to us to have very little 
share in the production of meningitis, apart from other lesions of the 
brain or its vessels, in young children. In only three of our cases was 
there strong reason to suspect that the child wt\^s syphilitic, and in a few 
more there was slight, but quite inadequate, evidence of this condition. 
In a paper by Dr. Gee and one of us (Barlow) on ‘‘ The Cervical Opistho- 
tonos of Infants,^’ published in i6t, Bartholomew' s Hospital Bepmis for 
1878, there are 2 cases out 25 in which the existence of inherited 
syphilis was undoubted, but no necropsy was made. It must be allowed,, 
however, that syphilis is a possible cause of meningitis. In an article by 
Dr. Barlow and Dr. Bury (1) are recorded autopsies on syphilitic children 
in which meningitis was found. In some of these instances it was localised 
in the neighbourhood of syphilitic lesions of bone and dura mater ; in 
others iff was generalised, and accompanied |yphilitic endarteritis, gum- 
mata, or selerosis. We have recently seen other similar cases. Their 
course is usually chronic and irregular, and rarely confornfs to the types 
which we have described. But in one autopsy, on an infant aged 7 
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weeks, we found a softening gumma near the right optic thalamus, and 
also recent lymph over the pons and medulla which had closed the cerebro- 
spinal foramen; the ^ventricles were distended with fluid containing 
flakes of lymph ; the brain was very soft. Head -retraction and con- 
vulsions had occurred during life. This case might have been included 
in our analysis but for the existence of a definite cerebral tumour, 
which excludes the case in accordance with our preliminary definition. 
Such cases are rare, and the greater number of instances of meningitis 
in syphilitic children are probably examples of the presence of two inde- 
pehd^t diseases in the same patient. Coincidences must occasionally 
be met with ; the inheritance of syphilis affords no protection from 
catarrh and otitis.* 

Previous otorrlloea. — This was noted as absent in 57 cases. In one 
case otorrhoea occurred four weeks before the onset, but ceased two 
weeks before. In three cases otorrhoea was said to have been present 
from a very early age ; in one of these, however, the onset followed a 
fall, and was probably traumatic and independent of the aural con- 
dition ; and in another the tympanic membranes were intact at the 
autopsy. 

Influence of dentition. — We could not prove any certain influence 
of dentition in the causation of this disease. In only seven cases have 
we notes of teeth being cut during the illness. Karely did we find that 
the child had been observed to put its hand into its mouth. 

It must be noted, however, that the number of cases occurring in the 
second three months of life (thirty-nine) is more than three times as large 
as the number (eleven) occurring during the first three months. Possibly 
this may indicate some influence of dentition, but wc are more inclined 
to attribute it to greater exposure to cold. 

Injury to the head as a cause. — This is a possible factor in the 
etiology of meningzHs, even apart from fracture of bone ; and careful 
inquiry sometimes discovers a clear history of the occurrence of a fall or 
a blow on the head shortly before the onset of the disease. Some of 
these occurrences are probably mere coincidences, but in a few cases the 
sequence seems to be one of cause and effect. For instance, one child 
‘‘ had a fall on its forehead. Was irritable after this. On the third day 
after the fall it screamed, and on the fifth day its head was retracted. 
A second^^fell from a girbs arms on the pavement on May 22nd. The 
fall was seen by the mother. The child was hushed to sleep, but did iiot 
move its head properly after this. Had been quite well before. Vomited 
the same day (after a powder). Retraction of the head marked since 
May 25th.” A third child, 2^ years old, “fell on the back of her head 
on December 26th; did not seem to hurt herself; played afterwards. 
On the 27th she seemed to be ill. On the 28th a convulsion^occurred, 
lasting three-quarters of aii hour (hands and feet clenched), directly aftei 
which retraction of the head came on and lasted two weeks. Vomiting 
also soon after the fit.” A fourth child was seen by its mother to fall 
on its head from a couch (the distance estimated at 15 inches). “An 
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hour afterwards it vomited ; it had not vomited before. Next day the 
vomiting recurred five or six times, and again on the third day. Head- 
retraction began on the third day.” In a fifth c£^se a fall on the head 
occurred “ just before the onset of the disease, and a bruise was found 
on the vertex. The child seemed ill afterwards and vomited.” A sixth 
child, aged 5 years, “ was frightened by a fowl flying at her, and fell 
on her occiput. On the same day she complained much of pain in her 
head, but did not vomit. The pain continued. On the third day after 
the fall she vomited three times. Head - retraction commenced a few 
days later.” — 

With regard to blows on the head one case seemed clear. “ A broom- 
handle fell on the child’s head at six o’clock one everfing. He cried for 
ten minutes, and a red mark came out on his foreliead. Vomited four 
times during the night. At eleven o’clock next morning a lump was 
found over his fontanelle, and he held his head back. The eyes have 
twitched ever since.” In another case a “window came down on the 
back of the child’s head ” two weeks before the onset ; but though no 
symptoms were said to have been noticed for a fortnight, yet the autopsy 
(P.M. 42) made it probable that the injury was really the cause of the 
fatal meningitis. 

The first sign of the disease. — We have careful notes of this in 
102 cases, and find on analysis : — 

First sign vomiting 
„ „ convulsion 

,, „ head-retraction . 

5 , „ scresyrning or irritability . 

„ „ sleepiness or languor 

102 cases. 

f 

Whichever of these were the first sign, two or three of the others often 
followed on the same day, or a day or two later. At the same time it 
must be remembered that the history has to be obtained from the mothers, 
and may not always be quite accurate ; also that the early stiflhess of 
the neck is easily overlooked until the head becomes decidedly retracted. 
Still the figures seem to warrant the conclusion that in abouUone-third 
of the cases vomiting is the first indication, in one-third convulsion, and 
in one-third retraction of the head. 

Early bulging of the fontanelle. — This was noticed in nineteen 
cases, sometimes by the mother only, at other times by ourselves also. 
In one child it was “ prominent on the fourth day ” ; in another it was 
tense on the sixth day, and remained so till death four days later. In a 
third it had “ been noticed by the mother sitice the fit at onset, and it 
remained distended when the child was seen three weeks later.” In a 
fourth it was “ tense and convex when first seen, thirteen days after fall 
on forehead and seven days after onset of head-retraction.” In the case 


33 cases. 
29 ,, 

24 „ 

9 n 
7 o 
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certainly due to a blow, “ a lump ” over the fontanelle was noticed 
seventeen hours after the injury. In a sixth case there had been “a 
lump over the fontapelle for about two days after the child was first 
taken ill ; it lasted a few days. In a seventh case there had been ‘‘ a 
hard lump ” in the same situation when the head was first drawn back ; 
after three days it softened and went down. In an eighth there was 
“a hard lump’^ over the fontanelle “during the first part of the illness.’^ 
In a ninth the fontanelle wafi a little bulging when first seen fourteen 
days after onset ; the mother said it had been so for a week. In a tenth 
it was- noticed by the mother at the onset, and gradually increased until 
the child was seen a week later, when the fontanelle "was found to be 
full and the veiii^ of the scalp large. In an eleventh it had been 
observed by the mother on the second day ; it gradually lessened. 
It is clear, therefore, that undue fulness of the fontanelle in the first 
few days of the disease is a fairly common symptom ; no doubt it in- 
dicates a considerable hypericmia of the brain and its membranes, an 
“ active congestion,” and an increased outflow of fluid from the vessels. 

Head-retraetion. — This symptom, if early, marked, and persistent, 
is the most distinctive indication of a posterior-basic meningitis. It may 
occur in the later stages of tuberculous meningitis, but is rarely of intensity 
equal to what is common in simple meningitis affecting the posterior base 
of the brain. In vertical meningitis there may be no definite retraction 
of the head, though there is often some stiffness of the cervical muscles, 
flexor as well as extensor ; so that the head docs not tend to fall back 
when the body is raised from the bed. Our notes give the following 
information with regard to the date of the first appearance of head- 
retraction, its intensity, and its duration : — 


Appearance 

on first day of illness 

34 

cases. 


second „ 

0 



third 

7 

5> 


fourth ,, 

5 

n 

J? 

fifth „ 

2 



sixth • „ 

1 


y? 

seventh, or “ a week after onset 

5 

5? 


“ within the first week ” 

1) 


1 


68 


Appearance 

during second week of illness 

3 



„ third „ 

5 



,, fourth „ 

1 



i / 


Thus in 34 cases out ot 77, or nearly one-half, the retraction of the 
head began on the first day of the illness ; and in 68, or ten-elevenths, 
before the end of the first week. 
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The intensity of the head-retraction is described as “ very marked ” 
in 13 cases, as “marked” in 23, as “moderate” in 17, and as “slight” 
in 8. In 45 its existence is noted, but not its ampunt ; in all of these it 
was probably moderate or slight. It may be concluded, therefore, that 
in about half of the cases it is sufficiently great to excite immediate 
notice. 

As to the duration of head-retraction, we find that it lasted — 


Not over 1 week . 
From 1 to 2 weeks 

)> 2 „ 3 „ 

n 8 ,, 4 ,, 

» 4 „ 5 „ 

M ^ 6 5J 

^ 7 ,, 

J5 7 ,, 8 5 , 

5? 8 „ 9 ,, 

,, 9 ,, 10 ,, 

Over 10 „ 


In fatal 
cases. 

7 

3 
2 

4 
11 

5 
5 
3 
2 
1 
1 


In cases of 
recovery. 
0 

f 6 

8 
6 
6 , 

4 

3 

1 

0 

3 

10 


44 + 47 = 91 cases. 


The figures for the cases known to have been fatal are accurate ; 
those for the cases of recovery are no doubt too low, for in some cases the 
patient was seen on only one occasion, and probably in many instances 
attendance ceased before absolute recovery, even as regards this single 
symptom. And some of these may have been fatal later. 

The figures indicate that in one-fourth of the fatal cases the head- 
retraction lasts less than two weeks, but in one-half ct lasts from four to 
seven weeks. On the other hand, in one-half of the cases which ended 
in recovery it lasted from one to five weeks, and in one-fourth over ten 
weeks. 

The retracted position of the head is due t<5 the tonic contraction of 
the posterior cervical muscles, probably of the complexus and other deep , 
muscles rather than of the trapezius, on each side. Tense muscle can 
usually be felt distinctly in this position. An attempt on the part of the 
physician to bring the head forward is almost always painful to the child, 
and often causes a cry, especially in the earlier stages of the disease. 
Even ordinary handling of the child, as in washing it, causes much dis- 
tress ; only when left quite undisturbed does it seem free from pain. As 
the retraction of the head begins to pass off, this tenderness disappears ; 
the head piay then be brought forwards gently without causing any sign of 
pain. At a later stage still the head seems drop back rather than to 
be drawn back, its position being now due apparently to wgakness of the 
cervical muscles, and no longer to any spasm. Often it is difficult to say 
precisely when the one condition passes into the other. 
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Ocular symptoms. — 1. Strabismus. — This is a frequent symptom. 
We have notes of its presence in 36 cases (convergent 17, divergent 11, 
•direction not stated 8)^ and it was reported to have been present, but was 
not observed by us, in 5 other cases, making 41 in all. It is much less 
commonly due to definite paralysis of ocular muscles than is the case in 
tuberculous meningitis. Other abnormal positions of the eyes were 
noticed occasionally. In 1 case both eyes were turned upwards ; in 2 
cases both were turned down^wards ; in 3 there was conjoint deviation 
to the left ; in 1 to the right ; in 2 there were independent movements 
of' the eyes. In several cases there was marked retraction of both upper 
eyelids, giving the eyes a staring appearance, such as is seen occasionally 
in exophthalmic gt)itre (“ Stellwag's symptom 

2. Nystagmus . — ^his phenomenon is more common in posterior-basic 

meningitis than in tuberculous meningitis. It consists of oscillations of 
the eyeballs, usually conjoint, in rare cases affecting one eye only or 
almost so, spontaneous and casual and not merely during forced voluntary 
movement in one direction, as in insular sclerosis. In a few cases we have 
•observed simultaneous contractions of the orbicularis palpebrarum. We 
noted some variety of nystagmus affecting both eyes conjointly in 20 cases 
(lateral in 6 ; vertical in 4 ; upwards and to the right in 1 ; rotatory in 1 : 
direction not noted in 8). We observed nystagmus of the right eye alone 
in 1 case, and nystagmus of the right eye mainly with much slighter 
conjoint affection of the left in 1 case. In 4 cases in which we did not 
detect any nystagmus there was reason to believe that it had occurred at 
an earlier period j in 2 the eyes “ had been rolled about,’' and in 2 others 
they had “ twitched.” Thus there was more or less evidence of nystagmus 
in 24 cases. • 

In one case (P.M. 23), in which trephining was done over the left lobe 
of the cerebellum, a few hours after the operation the left eye was strongly 
drawn down and affected with vertical nystagmus : next day this eye was 
not depressed, and both eyes showed slight vertical nystagmus. This 
resembles the effect noticed by Ferrier of electrical irritation of the 
cerebellar cortex in monkeys : “ Frequently after the application of the 
electrodes a condition ctf nystagmus comes on, and lasts for some time ” 
(Ferrier, Functions of the Brain, p. 191). 

3. Pupils . — We found the pupils equal in 45 cases, unequal in only 7. 
It is possible that this inequality was physiological. 

In 26 cases the pupils were of normal size (2 to 3| mm.) ; in 25 cases 
the pupils were small ; in 1 7 cases they were large. 

In 23 cases we noted that the pupils responded normally to light ; in 
11 we found this reaction sluggish, and in 3 it tended to be of an 
oscillating character. 

If the pupils are affected at all in the earlier part of the illness, they 
tend to contraction; at ^ the later period, especially if hycft'ocephalus 
cause compression of the brain, they may become dilated arfd inert. On 
the whole, afterations in the pupils are less common than in tuberculous 
meningitis. 
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4. O^tic discs . — We have notes of the condition of the optic discs in 
42 cases, in some of which they were examined several times. In 27 
cases they seemed to us to be quite normal. In 8 cases they were 
decidedly pale, but clear-edged, and in 3 of these* there was also pallor 
round the disc or along the course of the retinal vessels. In 3 of these 
cases our opinion was confirmed by Mr. Marcus Gunn, and in 4 others by 
Mr. Donald Gunn. . In 4 cases there was deficient clearness of edge, and 
in 3 distinct optic neuritis. Thus, out of 42 cases, there were only 7 
which showed any evidence of inflammation of the optic papillae, and in 
only 3 was this inflammation distinct. 

This rarity of optic neuritis in posterior-basic meningitis is in marked 
contrast to its frequency in tuberculous meningitis, and is most remark- 
able ; for the inflammation at the base of the brain 6x*tends forwards in 
many instances quite up to the optic commissure, which may be found 
surrounded by inflammatory lymph. This contrast seems to us to have 
a very important bearing on the yet unsolved problem of the causation 
of optic neuritis. 

5. Amaurosis . — Although optic neuritis is rare, yet blindness, more 
or less complete, is not uncommon in posterior-basic meningitis. If the 
cornea of the infant be threatened by the finger of the observer, it will 
often be noticed that no winking occurs until the eyelashes or eyelids 
are actually touched. The light reflex of the pupil in these cases is often 
sluggish. 

Not seldom the blindness is quite distinct, and has even attracted the 
notice of the mothers. They say that the child “ takes no notice ; that 
is, that its eyes do not follow a moving object. This may continue some 
weeks, or even months, but it usually, perhaps invariably, passes off* if the 
child survive. 

Thus one child was said by its mother to have been “ blind the last 
two weeks,” and there was no winking when the cqrnea was menaced. 
A second at 6^ months after the onset of his illness “never notices,” but 
nine months later he was thought to take notice. A third “did not 
notice ” for some weeks. A fourth “ did not notice at the time of head- 
retraction.” A fifth, ten months after the onset,, and presenting signs of 
hydrocephalus, was apparently blind. The mother “ thinks its sight bad.” 
Three months later we noted that there was no winking when the cornea 
was threatened, but that the eyes did follow to some extent, and that he 
would grasp a finger held in front of him. Two years after the onset 
his vision was again apparently normal. In a sixth case, three months 
after the onset, vision was very doubtful. “Doesn’t blink. Looks 
towards the light, but mother thinks he does not grasp at things as he 
did five months ago.” A month later (then twelve months old) the mother 
thought he recognised her at two yards’ distance, but not beyond. A 
month latSr still the mother said that he coul(^ then recognise her across 
the room. After this he completely recovered. In a seventh case blind- 
ness was first noticed four weeks after the onset, and was^ still present 
when we last saw the child ten months later (then aged 1 year 9 months)* 
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“ Doesn’t flincli when finger is close to eye. Doesn’t follow with eyes, but 
follows sounds at once. Certainly blind for objects, but mother thinks 
there is sense of light.” In an eighth case, “since the fit at onset 
(2J years old), vision* has apparently been lost.” A ninth “lost sight 
after four weeks, and is still quite blind (twelve weeks after the onset).” 
In a tenth case, two months after the onset, the child “ sees only light 
and darkness.” Three and a half months after the on^et Mr. Gunn’s note 
was: “My impression is that she sees objects, such as the hand, when 
fairly close to her face.” Five months after the onset we noted that she 
was “.blind.” The fontanelle was then distended and the sutures open. 
Four months later (at thirteen months old) the mother stated that the 
child could see a 4ight ; but we found that she did not follow a watch or 
a hand near her fsfce, whereas she looked at once in the direction of a 
sound. In an eleventh case the child when first seen three months after 
the onset “ took no notice.” Three months later she was certainly blind, 
aiM it was thought that she had not even perception of light (hearing 
good). Six weeks later still she certainly had perception of light, and 
probably some vision of objects. 

It seems possible that the amaurosis may be due to inhibition of the 
functions of the lower visual centres — the anterior corpora quadrigemina, 
corpora geniculata, and posterior parts of the optic thalami — caused by 
the inflammation in the subarachnoid space just above them, thus inter- 
fering with the conduction of visual impressions to the occipital cortex. 
This would not necessarily involve complete interruption of the light- 
reflex. 

6. Pse'ndoglioma . — The peculiar destructive inflammation of the eye 
which has received this name from the similanity of the inflammatory 
mass to a gliomatous growth in the eye, we have once met with in a case 
of posterior-basic meningitis. The right eye showed ciliary injection. 
The iris was pushed forwards conically, and was motionless to atropine. 
The pupil was occupied by lymph. With the ophthalmoscope a white 
mass and one small vessel were seen. The left eye was normal. The right 
eye had been in the same condition since the beginning of her illness 
nine weeks ago ; three^weeks after an attack of measles from which she 
had, apparently, quite recovered. She became pale and cold, and looked 
as if she would have a fit ; thirty-six hours later a fit occurred, followed 
by uncqpsciousness for several hours. She vomited much the next day, 
and repeatedly all the following week. The head became retracted on 
the day after the fit, along with the onset of vomiting. The retraction 
had remained unaltered for nine weeks, and during the last two weeks 
the head had increased in size. 

Otorrhoea. — Since one possible method of production of basic menin- 
gitis is by extension of inflammation from the middle ear when otitis is 
present, probably due jjirgely to spread of micro-organismS from the 
mouth, nose, and pharynx through the Eusta^chian tubes, tt becomes of 
interest to sfecertain how often a discharge from the ear occurs. M e find 
that otorrhcea is a rare symptom, and in most of the instances in which 
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it occurs is probably a mere coincidence. After the operation of para- 
centesis tympani it occurred three times, and in one or two others the 
operation revealed a small quantity of pus in the middle ear. But apart 
from operative interference otorrhoea occurred in only five cases. In one 
child there was discharge from both ears four months after the onset ; it 
lasted only three days. In another, seven months after the onset, there 
was discharge of pus from the left ear ; the child was fretful, costive, 
and vomited once, but the head was not retracted afresh. In a third, 
otorrhoea occurred ‘‘ some months ’’ after the subsidence of head-retraction. 
In all these instances the symptom was of no importance from the .point 
of view of etiology. In a fourth case, however, so early as three weeks 
after the onset the left ear discharged thick yellow matter ; the otorrhoea 
continued for five weeks; this may possibly have been started by an 
otitis which preceded the onset. In a fifth case otorrhoea was observed 
* four weeks after the onset. Both tympanic membranes were punctured, 
muco-pus and some blood escaping. Three weeks later the mastoid 
antrum was opened and drained on each side : muco-pus and granulation 
tissue (P.M. 36). 

On the other hand, we noted the absence of otorrhoea in 39 cases ; 
and, as this is an obtrusive symptom, it was probably absent in the 
great majority of the cases in which we have no note on the point. 
It is, therefore, of rare occurrence. But its absence is not to be taken 
as evidence of the absence of otitis. 

“ Champing ” movements of the lower jaw, lips, and tongue. — Such 
movements, simulating the actions of sucking and mastication, are not un- 
common, and are sometimes very striking. They occur also in tuberculous 
meningitis. They are nv>t confined to sucklings. We have seen them in 
children only three or four months old, but they were also frequent in a 
child aged one year and eight months ; very marked and persistent for at 
least two months in a child aged two years, and presept occasionally in a 
child aged five years. They may suggest to the parents the erroneous 
notion that the illness is caused by teething. Depression of the lower jaw 
and its return, often more or less -rhythmical, is the movement most 
frequently noticed ; but movements of the lips and tongue often accom- 
pany it. The mouth is usually kept closed meanwhile, but sometimes it 
is opened and shut frequently. Sometimes the tongue is protruded and 
retracted. Yawning is not uncommon. Grinding of the teeth sojnetimes 
occurs. It is possible that these movements may be the reflex result of a 
sensation of taste excited by irritation of the olfactory (and gustatory %) 
centres situated in the region of the tip of the temporo- sphenoidal 
lobe. Several of the autopsies above reported revealed lymph or 
cicatricial thickening on the tips of these lobes. But it may also be 
due to direct irritation of the cortical motor centres for the tongue and 
lips. 

' Tonic spasm. — Tonic spasm is a very characteristic feature of 
posterior-basic meningitis. As affecting the muscles of tfie neck and 
giving rise to retraction of the head, it is present in practically every case 
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of the disease ; at all events, it would not be safe to diagnose meningitis 
of the posterior base if this symptom were absent, and in cases proved to 
be of this nature by autopsy it has almost always been present at some 
period of the clinical history ; though we sometimes meet with cases of 
meningitis of the convexity, which has spread down to the posterior base, 
in which retraction of the head had been almost absent. Intense 
inflammation of the convexity may cause little or no retraction of the head 
if the posterior base be but slightly affected ; while in cases of vertical 
meningitis there may be well-marked head-retraction if there is much 
lymph about the pons, medulla and vermiform process. The importance 
of this sign was pointed out twenty years ago, in a paper by Dr. Gee and 
one of us (BarloUr) on ‘‘ Cervical Opisthotonos of Infants,” published in 
the St. Bartholomhjo'B Hospital Reports for 1878; also in a paper on 
“ Simple Basic Meningitis in Infants,” read by one of us (Lees) before the 
St. Mary’s Hospital Medical Society in 1882. Retraction of the head 
occasionally occurs in tuberculous meningitis also, but at a later period, 
with less intensity, and with much less persistence ; it perhaps indicates 
the spread of the inflammation to the region of the posterior base, or to 
the anterior end of the superior vermiform process. But we have 
seen a few cases of tuberculous meningitis with persistent head-retraction, 
and have found in them an unusual amount of tuberculous deposit at 
the posterior base of the brain. The presence of this symptom is not, 
however, conclusive evidence of the existence of meningitis of the posterior 
base, for in P.M. 50, though the retraction of the head had been extreme 
and very persistent, yet hardly any lesion was found, except distension of 
the ventricles and subarachnoid spaces with watery fluids Moreover, we 
have seen cases in which this symptom was relieved by puncture of 
the tympanic membranes so rapidly as to suggest that it is sometimes 
due mainly to otitis ; but in almost all fatal cases autopsy reveals 
meningitis, present or past. Yet in one instance (P.M. 23) the region of 
the posterior base was quite healthy, while the tympanic cavities were 
full of viscid pus, extending on the left side into the antrum of the 
mastoid ; and in another (P.M. 48) there was evidence of severe otitis on 
both sides, while the •posterior base was normal ; but there must have 
been inflammation in its immediate neighbourhood, for the fourth 
ventricle was obliterated by adhesions. 

In ^he rare cases of head-retraction occurring in enteric fever, of 
which we have seen two examples, the immediate cause is probably 
otitis. In cases of pneumonia in children, head-retraction, when severe, 
is probably due to meningitis ; but slight head-retraction may be caused 
by otitis without meningitis. In one case we have observed temporary 
retraction of the head at the onset of infantile paralysis. 

Retraction of the head, even when very marked, is often unaccom- 
panied by any other foym of tonic spasm ; the dorsal spin0 remaining 
straight and the limbs unaffected. But in some cases the muscles of the 
back and ttfose of the upper and lower limbs become involved in the tonic 
spasm. The contraction of the dorsal muscles produces an opisthotonos, 
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which may be more marked than that seen in tetanus. In one case it 
was so extreme that the occiput was brought within two inches of the 
buttocks, the body of the child being curved round backwards to an 
extraordinary degree. We have once seen the opikhotonos accompanied 
by left-sided pleurotonos. 

Spasm in the limbs is usually present also, sometimes flexor, especially 
when transitory ; but generally extensor when persistent. The extensor 
spasm is quite as marked and frequent the upper limbs as in the 
lower, which is in special contrast to the position of the upper and lower 



limbs respectively in the late rigidity of hemiplegia. The uppqv limbs 
may be rigidly extended while the lower are flexed, or flexed while the 
lower are extended ; or all four limbs may be extended, or be flexed. 
Sometimes the limbs on one side of the body are rigid, while those of the 
other side escape. Occasionally the spasm is limited to a single limb ; 
thus one upper limb may be rigidly extended, while the other three limbs 
are nearly normal. When the tonic spasm of the upper limbs is moderate 
there is oftfen some retraction of the arm at the, shoulder, flexion of the 
elbow, partial flexion of the w^rist with decided flexion of the fingers and 
thumb, and pronation of the forearm. In a higher degree oi spasm the 
limb is adducted, rigidly extended, and superpronated, the fingers firmly 
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clenched and pressing into the palm, the thumb either flexed or extended. 
One upper limb may be in this condition while the other is only slightly 
stiff, and still capable of being used in what appears to he partly 
voluntary movement. Fine tremors of the upper limbs are sometimes 
observed. 

We have only once seen the hand in the tetany position ; in that 
case the fingers were afterwards flexed, and finally the “ claw-hand ’’ was 
observed before death. ^ 

In moderate spasm of the lower limbs all the joints may be flexed, but 



Fig Ji>. — Ho<a(l-ietiac*tion, mailed opisthotoiiO'>, us'd of supnpionation (P.M 44). 

in more extreme spasm the whole limb is rigidly extended, the heels 
drawn up, and the foot inverted. When the tonic spasm of the spinal 
muscles or of the limbs is marked, periodical exacerbations of the spasm 
are not uncommon, in which the back becomes more arched, the limbs 
more stiff, and sometimes also the chest rigid and the jaws closed, re- 
minding the observer strongly of the phenomena of tetanus. And in 
other cases in which the -Iconic spasm is not permanent, there ate recurring 
fits ” of tonic spasm in which the limbs and back becdme rigid, and 
sometimes (Wt not always) the head becomes more retracted. 

There are thus, in posterior -basic meningitis, three characteristic 
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forms of tonic spasm to be explained — retraction of the head, opisthotonos, 
extensor or flexor spasm of the limbs. With regard to these, three points 
should be noticed : first, that head-retraction is almost always present at 
some period of the illness, while tonic* spasm of the back or limbs is 
much less common ; secondly, that even when head-retraction is marked 
and persistent, the other two forms of tonic spasm may be quite absent ; 
thirdly, that marked opisthotonos is usually associated with both retraction 
of the head and tonic spasm of the limbs, ,but that opisthotonos may be 
absent and head-retraction slight when there is much rigidity in one or 
more of the limbs. 

It does not seem difficult to explain the head-retraction when there is 
inflammation at the posterior base, in the region of thejlower part of the 
cerebellum and the medulla, just above the foramen fhagnum. Through 
the lower part of this space the first cervical spinal nerve passes outwards 
to escape from the spinal canal between the occipital bone and th^ 
posterior arch of the atlas. This nerve supplies the deepest muscles 



Fio. 80. — Head-retraction, rigid extension of limbs, but no opisthotonos (P.M. 60). 


connecting the uppermost cervical vertebrae with the occipital bone — the 
recti and obliqui muscles and the complexus. Both by direct irritation 
of this nerve by the local inflammation and by refl^ irritation of its 
nucleus of origin at the first cervical segment, a tonic contraction is caused 
in the muscles it supplies, and the head is drawn back. If the inflamma- 
tion implicate also the second and third cervical nerves, or their nuclei of 
origin, the more superficial muscles of the sam^. region, the splenius, 
trachelo-mastoid, and others, will become involved in the spasm, and 
finally the trapezius ; the head-retraction will then be intense. 

A similar reflex spasm may doubtless be produced by irritation of 
other important structures in the near neighbourhood. Thus Prof. 
Ferrier (5) found that the application of a weak induced current to the 
anterior extremity of the superior vermiform process caused head-retrac- 
tion, with upward movement of the eyes, a tendency to extension of the 
legs, and some spasmod^ movements of the arms. Similar phenomena 
and even opisthotonos were still more readily produced when the 
electrodes Irere applied to the corpora quadrigeipina. Thus it is obvious 
that a focus of inflammation in the subarachnoid space overlying the 
corpora quadrigemina, and just in front of the superior vermiform process, 
will readily produce head-retraction, even though the cerebello-medullary 
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cistern be free from inflammation. And the connections of the auditory 
nerve with the medulla and the restiform bodies make it easy to imagine 



Fia. 31 .— Moderate heiui-rutnictioii, flexor spaniii of limbs. 

how abnormal conditiona of the auditory apparatus may excite a reflex 
spasm of the muscles which retract the head, without any meningitis at all. 

The TTin^.h less fre€[ueiit occurrence of opisthotonos, and its association 
with rigidity of the limbs, seem to point to a different mechanism. The 
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opisthotonos is not due to spinal meningitis, for we have seen it very well 
marked in a case where the spinal cord was found normal at the necropsy 
(P.M. 31). Some of the post-mortem evidence already stated suggests 
that opisthotonos and tonic spasm of the limbs may be due to irritation 
of the cerebellum. In two of the six cases in which one or both of these 
phenomena were most marked, we were unable to obtain permission for 
an autopsy. In two others (P.M. 26 and 40) we found extremely dense 
adhesions at the posterior base, firmly upiting the cerebellum to the 
medulla and to the dura mater, and so to the bone at the foramen 
magnum; in one of these the cerebellum was hollowed out by fluid 
pressure. In a fifth, however (P.M. 44), the only evidence of any 
special pressure on the cerebellum was that the fourth ventricle was 
much dilated, and in a sixth (P.M. 50) little wa# discovered except 
distension of the ventricular cavities and subarachnoid space. Yet 
the fact that the two cases in which the cerebellar adhesions were the 
most extensive and the firmest, were two of those in which opistho- 
tonos or tonic spasm of the limbs was most extreme, seems to 
suggest that the cerebellum may have been the source of these special 
developments of tonic spasm. No lesion of the cerebrum is known to 
produce opisthotonos or persistent tonic extensor spasm of the upper 
limbs ; the late rigidity following hemiplegia is in the upper limbs always 
of flexor type. We have already pointed out the likeness of these forms 
of tonic spasm, with their remarkable temporary exacerbations, to the 
phenomena of tetanus, in which disease the early and marked affection of 
the motor division of the fifth nerve, with the accompanying rigidity of 
the facial muscles and the occasional paralysis of the seventh nei-ve, indi- 
cates clearly that the main seat of morbid action is in the pons, with which 
the cerebellum has such intimate connections. It may here be noticed 
that nystagmus and contraction of pupils, which we have shown to be 
frequent symptoms in posterior-basic meningitis, were observed by Ferrier 
when the cerebellar cortex was stimulated by a weak induced current. 
Hence we would suggest that the nystagmus and the contracted pupils 
observed in posterior-basic mefiingitis are due to excitation of the super- 
ficial gray matter of the cerebellum by the local inflammation ; and that 
in the severer cases, in which the cerebellum is more profoundly affected, 
opisthotonos is caused by more intense irritation of its middle lobe, while 
tonic spasm in the limbs results from more intense irritation of tlvt lateral 
lobes. 

If these suggestions are cornet, the phenomena observed in posterior- 
basic meningitis seem to throw some light on the normal functions of the 
cerebellum. For the tonic rigidity already described can only be an 
exaggeration of a normal action. If the cerebellum, irritated by disease, 
is capable of producing these tonic spasms, it is in the highest degree 
probable tlfat in health it exercises a constant l^t less marked influence 
of a tonic kind on the muscles of the back and of the limbs. For the 
dorsal muscles*^ a tonic co-ordinating influence is required in the acts of 
sitting, standing, and walking; it probably emanates from the central 
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lobe of the cerebellum, and especially perhaps front the large and bilater- 
ally associated “roof-nuclei,” 

With regard to the limbs, Dr. Bisien Bussell has shown that, in dogs, 
ablation of one lateral lobe of the cerebell um produces at first rigid 
extension of the anterior limb of the side of the lesion, a similar but 
much less marked spasm of the posterior limb, and very slight spasm of 
the opposite posterior lihib. The knee-jerk on the same side is exagger 
ated, that on the other aide ^s for a short time lessened, afterwards 
exaggerated. There is also for a time paresis and some ansdsthesia of the 
posterior extremities, and to a slighter degree of the anterior extremity 
on the same side as that of the cerebellar lesion. From these experimental 
observations it seetos to follow that in some way or other the lateral lobe 
of the cerebellum extrc^ses normally a tonic influence on the muscles of the 
limbs on the same side. It is possible that this may be exerted indirectly 
through the motor cortex of the opposite hemisphere ; but it seems more 
likely that the rigidity of the limbs observed in extreme cases of posterior- 
basic meningitis is the result of a direct downward effect on the anterior- 
horn cells of the same side of the cord, the “ cerebellar influx ” of Dr. 
Hughlings Jackson. 

Clonic spasm. — Convulsions (more or less general clonic spasm) were 
noted as having occurred at some period of the illness in 54 cases, and in 
26 of these they were the initial symptom. But we satisfied ourselves 
that many of the spasmodic attacks called by the parents “convul- 
sions ” were really paroxysms of tonic contraction such as we have 
described. These paroxysms are often accompanied by violent screaming. 
Yet it is certain that general epileptoid convulsions may occur in the 
early stage of both vertical and posterior-basic meningitis ; in both they 
are doubtless of cortical origin. For even in posterior-basic meningitis 
there is often post-mortem evidence of slight inflammatory changes in the 
membranes covering the convolutions. In vertical meningitis the note- 
worthy fact that convulsions are not present in every case may perhaps 
be explained by the supposition that the cortical cells are paralysed or 
inhibited by the toxines produced by the microbic growth. 

In some cases convulsions are frequently repeated at the onset of the 
disease. At a later period convulsions are much rarer, and may be 
isolated. Sometimes they occur at the very end, not seldom with a rising 
temperature, occasionally with hyperpyrekia. 

There may also be clonic spasms affecting the eyelids, the face, hands, 
Grangers, or two or more of these. In some cases the head is jerked 
forwards ; in others the trunk is jerked forwards, as by a momentary 
opisthotonos. 

Pwalyses. — Paralytic symptoms are occasionally met with in 
posterior -basic meningitis, though they are much less common than 
spasm. The motor nerveg of the eyeball are rarely, if ever, ^ralysed, 
either in vertical or in posterior-basic meningitis. 

In ,5 casS we have seen paresis of the facial nerve on one side, 
involving both upper and lower divisions of the nerve. In one of these 
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we tea^ the electrical reactions, and found distinct loss of response to 
faradism, with slight increase in the response to galvanism, as compared 
with the unaffect^ side. In none of the 5 was J^here otorrhoea or any 
indication of disease of the petrous bone. It may fairly be inferred that 
the paresis was the result of the implication of the facial nerve in the 
meningeal inflammation. 

Inability to hold the head erect is often observed during recovery 
from posterior-basic meningitis. There also be inability to sit up. 

Paralysis of the limbs is rarely observ^. In one case (age 3 months) 
the onset was by convulsions, after which the head was retracted, and 
there was complete palsy of the left arm and hand. The latter symptom 
passed away in about six weeks ; its method of recov^ was the reverse 
of that of an ordinary hemiplegia, the distal parts recovering before the 
proximal. Movements of the fingers were observed by the mother a 
fortnight after the occurrence of the paralysis, movements of the hand ten 
days later. When we first saw the child, a month after the onset, it 
could move the hand and fingers but not the arm. There was moderate 
retraction of the heiul, some alternating squint, and some coarse nys- 
tagmus. Three weeks later there were distinct indications of hydro- 
cephalus, but the child could now move its left arm as well as the fingers 
and hand ; the palsy had disappeared. Seven months later slight weak- 
ness of the left side of the face was observed. At a year old it was still 
unable to sit up without support. 

Crylnsr and sereamlng. — Screaming is often observed at the onset of 
the meningitis. It may continue many hours — “ violently all day,” or 
during the whole of the first night.” It is then sometimes associated 
with convulsions. It i&r always increased in violence if the child be in any 
way disturbed. When not moved the child may be quiet, but when it is 
lifted or turned, or its head is raised, sometimes even “at the least noise,” 
the screams break out afresh. The screaming is suggestive of severe pain ; 
but it is well to remember that Perrier found (5) that even slight irritation 
of the posterior corpora quadrigemina always produced an outcry, “ the 
utterance of a short bark or cry on the slightest contact of the electrodes, 
and every variety of vocalisation when the stimulation is continued.” 
In other cases the pain appears to be less acute, but there is “much 
crying at first,” or the child is “ very fretful ” ; in other cases, again, the 
symptom is completely absent. When present, it usually diminishes as 
time goes on, but sometimes it may recur at intervals for several weeks. 
In one instance it was “ marked throughout ” an illness of seven weeks ; 
in another it was “marked from the beginning, and still present three 
months after the onset.” A child, aged 3 years, “screamed when 
approached four weeks after the onset.” It sometimes, but by no means 
always, accompanies the tetaniform tonic spasms. In one infant of five 
months, Vith chronic extensor spasm of tlje right upper limb, the 
character of* the cry was very remarkable ; it consisted of an occasional 
loud squeal, prolonged and rising in pitch, reminding us ol the peculiar 
sound produced by a fog-siren. 
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Screaming may be present at the onset only. Thus one bof, three 
lays after the onset by vomiting, screamed every five minutes for one hour, 
and his head became rotracted, but there was no return of the screaming 
throughout the case. 

In feebler children there may be merely a whining moan, more or less 
frequent. 

During the hydroce^alic condition, which is so apt to follow the 
acute disease, there is little or qo crying. Thus a child “ was very fretful 
during the first fortnight, but now the head is enlarging he seems well 
and cheerful.” Infants suffering from chronic hydrocephalus, whether 
congenital in origin or the result of basic meningitis, do not emit sudden 
outcries of pain, ^o this condition the term “hydrocephalic cry” is 
quite inapplicable. * Perhaps the reason for this is that the increase of 
intracranial pressure is very gradual, and is diminished by the yielding of 
the sutures and enlargement of the skull 

Respiration. — ^The catarrh which frequently precedes the onset of 
posterior-basic meningitis may involve the bronchial tubes and the air- 
cells, causing bronchitis and broncho-pneumonia; in this case the breathing 
will be more rapid than normal, but it will nevertheless remain fairly 
regular, exhibiting nothing more than the slight irregularity which is 
common in infants. At a later stage of the illness cerebral abnormalities of 
respiration are apt to show themselves. Occasional deep sighing inspira- 
tions may be observed. These are sometimes, but not commonly, 
associated with yawning. The sighing respiration may gradually pass 
into markedly irregular breathing, but the irregularity is often rhythmical. 
“ Cheyne-Stokes ” breathing is sometimes seen ; thus in one infant of 
seven months there was a long slow wave of increasing and diminishing 
inspirations, about nine in all, followed by a pause; sighing was also 
present. Both tympanic membranes were punctured, and two days later 
the Cheyne-Stokes rby thm was hardly noticeable. In another case we noted 
“ breathing in groups, much up. and down.” But we have more frequently 
noticed a different type of cerebral breathing. It consists of a number 
— from two to six — of equal deep inspirations, followed by a pause of 
several seconds’ duration. Thus an infant of 4 months old (observed 
in 1878) “takes three or occasionally four deep rather noisy inspirations 
in quick succession, occupying five seconds, then in the following ten 
seconds ^ere is no breathing at all.” A week later we found “ the 
breathing in cycles still, two deep inspirations, then ten seconds’ interval. 
This child took large doses of iodide of potassium (3 grains every two 
hours), and made an apparent recovery ; but it died unexpectedly three 
months later, and was then found to have hydrocephalus (P.M. 47). In 
another child (in 1879) the periods consisted of three deep inspirations 
followed by a pause of twelve seconds. This child had “ sighed a great 
deal ” during the earlier part of its illness ; it was also observed to yawn 
much. In an infant of LO months (in 1882) three deep •inspirations, 
occupying se^en seconds, were followed by a pause of seven seconds. 
Here also much sighing had been present previously. In an infant of 5 
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monthl^(in 1885) five or six respirations were followed by a pause equal 
in duration to three respirations, then came a deep sighing inspiration. 
In another infant of 5 months (in 1887) the respirations were in a series 
of three or of four, followed by a long pause, at the end of which a sigh 
often commences a fresh set.” 

This type of cerebral breathing differs from the “ Cheyne-Stokes ” in 
the absence of the ascending and descending rhythm, the grouped inspira- 
tions being of equal or nearly equal deptL We have used the term 
<< cyclical breathing ” to distinguish this symptom, though we recognise its 
imperfection, for the Gheyne-Stokes breathing is also in cycles. 

Shortly before death the respiration may be exceedingly irregular ; in 
an in&nt 5 months old the number of respirations varied from eleven to 
fifteen in fifteen seconds,* and at very unequal i&tbrvals ; the heart’s 
action was also very rapid, about 240 (temperature 102'’ *9). 

When tonic spasm of the back or limbs is present, the muscles of the 
thorax may become rigid and impede the respiration, as in tetanus. 

Pulse. — ^The frequency of the pulse in infants suffering from menin- 
gitis may be quite normal, or it may be much increased. In infants of 
not more than 12 months old we have often found a pulse-rate of 120, 
(which may be considered normal for the age), occasionally 130, 140, 160, 
170, 200, 220, and oven 240. We have not found a slow pulse in chil- 
dren of this age ; perhaps this indicates that the inhibitory control of the 
heart by the vagus is in these young children imperfectly developed. 

With regard to older children, a girl aged 1 year and 8 months had 
a pulse of 70 five days after the onset, of 110 (normal rate for her age) 
eleven days after the onset, and of 200 in the final convulsion, during 
which the temperature rose to 106°. A child aged 2 years and 4 
months had, at various periods, pulse-rates of 108, 150, 140, and 180. A 
child aged 3 years and 9 months had, in the eighth week of her illness, 
a pulse of 96 **with four intermissions in a quarter of a minute.” 
Previously it had been regular, and at a rate of 128. In the tenth week 
it was again 128, feeble and regular. A child aged 5 years, whose 
normal pulse-rate should have been about 100, gave in five observations 
the following numbers — 56, 82, 120, 84, 76. ^ere we see clearly the 
inhibitory action of the vagus on the heart. 

Vaao-motop phenomena. — Spontaneous flushing is sometimes very 
marked in cases of meningitis, but the symptom is by no mei^s so fre- 
quent, either in the vertical or posterior-basic class, as in tuberculous menin- 
gitis; in some it seems to entirely absent. Sometimes hypersemic 
areas of skin are produced where pressure has been appli^ The 
phenomenon usually, but very incorrectly, described as tache c4r^brale ” 
is sometimes quite distinct, but often absent. 

Temperatape. — In the rapidly fatal course of vertical meningitis the 
temperathre often rises quicMy, attaining 1^° or mora In one ease, 
illness only forty-seven hours, it was 107°. In a second case, illness six 
days, the temperature was never lower tiian 101°, and it* rose to 106° 
just before death. In a third case, illness ten days, it was 105° on the 
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second day, 104® on the third, 103® on the fourth, 101® on the fifth, and 
100®-6 on the sixth. On the ninth day it was only 99®. 

In the leas violent oi^et of posterior-basic meningitis the pyrexia is more 
moderate unless broncho-pneumonia is present also. In one case which 
ended in recovery, the temperature at first was on more than one occasion 
106®, but this was explained by dull patches in the lungs. If there be no 
pneumonia, the pyrexia^ even at the onset, is usually slight. Afterwards 
the temperature is proue to be v^ry irregular. Thus in one case during the 
first week it ranged from 98® to 101*^ ; in the second week it was nearly 
normal.; in the third week quite normal ; in the fourth week 98® to 100® ; 
in the fifth week 102® ; and on the day of death 106°*5. In another case 
the temperature ii^the fourth week varied from 98° to 100®, with a rise 
to 102® *6 for one day*(with marked increase of vomiting) ; in the fifth week 
the average was lower, and maximum 100® ; in the sixth week mostly 
subnormal (but with one rise to 100°) ; in the seventh week subnormal, 
but a sudden rise (with a convulsion) to 10 7® ‘2 occurred twenty-four 
hours before death, then a fall to 102®‘5, and a rise to 103®‘2. 

Terminal hyperpyrexia is not uncommon ; we have notes of its 
occurrence in seven cases : the two highest recorded temperatures were 
107®-8 and 108®. 

In the cases which last for many weeks the temperature becomes 
normal or subnormal ; before death it may be as low as 96® or even 95®, 
taken in the rectum : in one instance it was 95® for three days, and 88®'8 
just before death. 

Abdomen. — In many cases the abdomen is normal in appearance ; in 
a few it is more or less retracted. The extreme retraction so character- 
istic of tuberculous meningitis we have never Seen in posterior-basic 
meningitis. 

Vomiting is a frequent, almost an invariable, symptom. It nearly 
always occurs at or •soon after the onset, and is then sometimes severe. 
Subsequently it may occur once or twice daily for three or four weeks 
together; or in periods of a day or two, during which it may be 
incessant. 

Bowds , — In about half the cases the frequency of defecation was 
normaL In some instances there was a little diarrhoea, especially from 
intestinal catarrh at the onset. In the later stages of the disease there is 
greater t^dency to constipation, but it is rarely very pronounced. Con- 
stipation is not nearly so frequently present as in tuberculous meningitis. 

Vfine , — In the cases in which we have examined the urine there has 
been nothing abnormal. 

Skin. — In most cases no eruption is observed, but in a few an ill- 
defined erythema occurs. Herpes is very rare in this disease, which is 
noteworthy considering its frequency in the epidemic form. 

Reflexes. — The knee-j^rks are probably always present, 4nd often 
increased. The plantar reflexes are sometimes feeble. * 

Joints* — fn rare cases, especially of the acute vertical class, one or 
Diore joints may be affected, suggesting a pyasraic state ; and in three 
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instances we have found after death small purulent collections in joints 
or tendon-sheaths. In the more chronic postetior-basic cases we have 
occasionally observed slight but definite thickenine over the region of the 
junction of the shaft and upper epiphysis of tim humerus ; also in the 
neighbourhood of the tendon-sheaths on the back of the wrist. It is 
remarkable that in the progress of the disease this thickening may so far 
subside as to be no longer clinically distinguishable. 

Wasting. — Marked wasting is often a^feature of meningitis, especially 
in the chronic cases. Sometimes it may be accounted for by persistent 
vomiting, occasionally by diarrhoea; but it is often greater than the 
amount of vomiting will explain, and sometimes it is extreme when there 
has been hardly any vomiting and no diarrhoea, and even when the child 
has been carefully fed and tended in hospital. Tbnl^, a child aged two 
years, admitted into hospital a fortnight after the onset of his illness, 
and then described as plump,” though he was carefully fed and had no 
vomiting or diarrhoea during the eight weeks he was in the hospital, 
wasted steadily, and at death was in a condition of extreme emaciation. 
Children which recover often remain emaciated for many weeks after the 
subsidence of all active symptoms. 

Hydroeephalus. — The post-mortem evidence described in this article 
proves that distension of the cerebral ventricles with fluid is a very 
frequent result of posterior-basic, though not of vertical meningitis. 
The .character of this fluid varies. Sometimes it is turbid, containing 
floating fibrinous flakes, and in the lower parts of the ventricles what 
may fairly be called pus. Fluid of this description is obviously in part 
of inflammatory origin. In other cases the fluid which distends the 
ventricles is nearly transparent, is of very low specific gravity, and 
contains but a very small amouqjb of albumin. When this is the 
character of the fluid, some obstruction will almost invariably be found 
in the narrow passages by which the ventricles are, connected with each 
other and,with the subarachnoid space ; — at the exits from the fourth 
ventricle, in the iter, in the fourth ventricle itself, in the posterior sub- 
arachnoid space, around the upper cervical cord ; rarely at the foramen 
of Monro. Here the hydroeephalus is due to retention of fluid normally 
secreted. This distinction will be made evident by the following 
analyses of ventricular fluid from two cases of posterior-basic meningitis* 
under our care ; the analyses were made by Dr. Vaughan Harley. 

In the first case the fluid, removed by aspiration fri>m the lateral 
ventricle during life, was of a pale straw colour, containing some deposit 
of fibrin; its specific gravity was 1009. On analysis Dr. Harley 
found : — 

Water ...... 97*266 per cent 

Totifr solids . . 2*744 „ 

(Froteids 1*426) 

tL 


100 
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This resulf he contrasts with the analysis of cerebi-o-spinal fluid from 
a spina bifida obtained by Hoppe-Seyler, as follows : — 

Water ...... 98*749 per cent. 

Total solids . 1-261 „ 

(Proteids 0-162) 


100 

Dr. Harley points out that the higher specific gravity of the fluid 














Pio. 82.— Hydrocephaliu with distension of ventricles caused by adlieBlons closing "I 

M^Jendi^^^n Incision has been made through the valve of Vi«U8wnH ^ of 

^fourth ventricle.) No recent lymph. Symptoms of meningitis six months before death. 

analysed by him, and the larger quantity of proteids present in it, indicate 
that it was, partly at all events, of inflammatory origin, ^t the fact 
that, the specific gravity is still low seems to suggest that, though it 
contained inflammatory products, it consisted mainly of cerebro-spina 
fluid. 
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In the second case Dr. Harley’s analysis gave the following result : 
spedfio gravity, 1003; water, 98*895 per cent; solids, 1*105 percent. 
This was therefore pure cerebro-spinal fluid, and in this case the hydro- 
cepbalus must have been due to simple accumulattbn caused by obstruc- 
tipn. though the obstruction had been caused by inflammation, the 
hydrocephalic fluid was not of inflammatory nature. 

In a case of posterior-basic meningitis, recently under our care at the 
Hospital for Sick Children (P.M. 46), the cerebro-spinal and lateral 
foramina were closed, and the ventricles* were greatly distended with 
clear fluid. Ten ounces of this were collected, and about four ounces 
more escaped. The specific gravity was 1010. Cold nitric acid ^ve a 
slight cloud. After concentration by evaporation, ^ distinct copper- 
reducing action was obtained. This reaction is very characteristic of 
cerebro-spinal fluid ; it is not due to sugar, as was formerly thought, but 
probably to pyrdcatechin (CaH^Ofl) (7). In the presence of this substance 
and in the peculiarity of the proteids (globulin, albumose, occasionally 
peptone, rarely albumin, never fibrinogen) cerebro-spinal fluid differs, 
according to Dr. Halliburton, frpm the fluids of the serous cavities, 
which “may be briefly described as diluted blood - plasma,” and are, 
“ like normal lymph, transudations from the blood.” He therefore con- 
cludes that cerebro-spinal fluid is not a transudation but a secretion. 
How is this secretion produced? We would suggest that the choroid 
plexuses are an apparatus for filtering off watery fluid into the 
ventricles, analogous to the glomeruli of the kidney which filter off 
watery fluid into the renal tubules. Each of the four ventricles is 
provided with a choroid plexus of its own. Such a plexus consists of a 
mass of blood-vessels fipely supplied with arterial blood. Those of the 
lateral ventricles, which are by far the largest,' have a double arterial 
supply to each, from the internal carotid and from the terminal branches 
of the basilar. This endowment seems to imply a function of special 
importance. Again, the epithelium of the ventricles “clianges its chapter 
where it covers the plexuses. It is there composed of large spheroidal 
corpuscles, in each of which is seen, besides a distinct nucleus, several 
yellowish granules, and one or more dark round oil-drops” (13). This 
must surely be a secreting epithelium. It is pro1[>able t^t by means of 
the choroid plexuses a constant secretion of watery fluid into the 
ventricles is kept up, in order to maintain the water-bed on which the 
brain rests and the water-cushion which surrounds the cord wilhin the 
spinal theca. One of our cases (P.M. 48) suggests that when the 
choroid plexuses are much injured, or compressed by inflammation, the 
flow of cerebro-spinal fluid may be considerably diminished. This patient 
recovered temporarily from an attack of posterior - basic meningitis 
and seemed in good health for seven months, though the fourth 
ventricle 1^ become obliterated and hydrocephalus had resulted; the 
choroid plexi^s were found to be cystic. If &ie cerebro-spinal fluid is 
being constantly secreted, it is necessary that it should w as steadily 
drained away and absorb^. The ventricular cavities communicate with 
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the general subarachnoid^ space by means of the cerebro-spinal foramen 
and the two lateral foramina of the fourth ventricle, and by these alone. 
“ Injections into the subarachnoid space of the cord,” say Key and 
Betzius, ^‘produce cofhplete filling of the interior of the whole velum 
interpositum quite up to the lateral choroid plexuses which course at its 
edge in the lateral ventricles, but the injection never penetrates into the 
choroidal tufts themselVes, either here or in the median plexus of the 
third ventricle.” There are therefore no issues from the lateral ventricles 
into the subarachnoid tissue i/nthin the velum interpositum ; and it is still 
doubtful whether the cleft in the pia mater along the descending horns, 
described by Merkel and Mierzejewsky, really exists (14). 

Thus the onlj% escape for fluid from the lateral and third ventricles 
is through the it6P,«the fourth ventricle, and its three openings into the 
posterior subarachnoid space, and so into the meshwork of subarachnoid 
tissue extending under the base of the brain, and into the large sub- 
arachnoid space surrounding the spinal cord in its whole length. Hence 
it exudes along the lymplmtic sheaths of all the outgoing nerves, both 
cerebral and spinal The small diameter of the passage connecting the third 
and fourth ventricles ensures that the flow of fluid from the lateral 
ventricles to the base of the brain shall not be too rapid. Thus there is 
provision for a steady, slow, and effectual drainage of the fluid secreted 
by the choroid plexuses. The necessity for this drainage is probably 
greater in infancy, while the still developing brain demands a more 
active blood-supply, in which the choroid plexuses will participate, than 
in later life. The cerebro-spinal foramen is much larger during the first 
year of life than it is afterwards, as may be seen in the accurate drawings 
appended to the first of the lectures on “ Best and Pain ” delivered by Mr. 
Hilton thirty years ago; we may add that in his second lecture he 
gave an excellent illustration of the closure of this foramen by cicatricial 
membrane, and degcribed the hydrocephalus which resulted. In adults 
the foramen is very small, about the size of a pin’s head, sometimes 
larger,” as was pointed out by our colleague Dr. Dickinson. In the 
horse the cerebro-spinal foramen is normally closed, and this fact has 
been used as an arguiqent against the dependence of hydrocephalus on 
obstruction of this foramen ; but Key and Betzius have demonstrated 
that in this though no median opening of the fourth ventricle 

exists, tjje two latei^ openings are large. 

We may here add that cerebro-spinal fluid, as obtained from any 
point below the fourth ventricle, cannot be an al^olutely pure secretion ; 
it must contain waste products resulting from cerebral metabolism, for 
into the subarachnoid space surrounding the brain open the lymphatic 
sheaths of all the cerebral arteries, and Dr. Bevan Lewis has shown 
that the nerve-cells of the brain are placed within “ pericellular sacs,” 
each of which has a definite lymphatic connection with the wal^ of a small 
blood-vessel. Thus the tfuid obtained from a spina bifida must contain a 
small amouiA of waste products from the brain ; but the alteration in its 
chemical composition thus produced will be but trifling if the secretion of 
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fluid by the choroid plexuses is active and constant. This’ explains why 
the fluid obtained from a spina bifida by Hoppe -Seyler contained a 
slightly greater percentage of solids and a slightly smaller percentage of 
water tl^ the second specimen of hydrocephalic ^uid analysed by Dr. 
Harley, and seems to prove that the latter was the pure secretion of 
the choroid plexuses. 

It is impossible for any absorption of cerebro>epinal fluid to occur in 
the choroid plexuses, for their free arterial supply must keep the blood 
in these vessels under high pressure ; and to whatever extent the 
pressure of the ventricular fluid may increase in chronic hydrocephalus, 
it can never equal that in the arterioles, or the cerebral circulation 
would cease. To us it seems as absurd to suggest r;that the choroid 
plexuses absorb as well as secrete, as it would be «t6 make the same 
suggestion with regard to the glomeruli of the kidney. 

Nor is it likely that much, if any, absorption of cerebro-spinal fluid 
is effected by the veins. While the arterial plexuses project into the 
ventricles and are merely covered with a layer of modified epithelium, 
the veins which receive the blood from these plexuses — the “ veins of 
Galen ” — are withdrawn from the ventricles into the interior of the velum 
interpositum. Even where this structure forms the roof of the third 
ventricle the ependyma is still continuous beneath, and it seems unlikely 
that any great amount of transudation occurs through it. We have 
only once found evidence of compression or thrombosis ,of the veins of 
Galen, and in that case (P.M. 40) extensive adhesions, obliterating the 
drainage-channels, existed also. We believe that the current explanation 
of the production of hydrocephalus by obstruction of these veins has no 
basis of fact. It is of c course possible for a tumour to press on these 
veins, but such a tumour will almost inevitably compress the iter or the 
fourth ventricle ; in this case hydrocephalus will certainly be produced. 
Similarly compression or thrombosis of cerebral ^ sinuses does not 
produce distension of the ventricles unless the drainage -channels be 
interfered with. We may add that, if hydrocephalic fluid were a cerebral 
dropsy resulting from venous obstruction, it ought to contain a larger 
amount of albumin. 

There is, however, another anatomical arrangement by means of which 
excess of fluid in the subarachnoid space surrounding the bmin may 
escape, and that is through the arachnoidal villous processes, figured by 
Key and Retzius, which project into the sinuses of the dura mater, 
especially the longitudinal, in great numbers, but which only attract 
attention when much hypertrophied, being then known as Pacchionian 
bodies.” Key and Retzius have demonstrated, by means of injections of 
coloured fluids into the subdural and subarachnoid spaces respectively of 
the spinal cord, that each of these spaces communicates in the arachnoidal 
villi with cthe sinuses of the dura mater, and that fluids thus injected 
escape into the blood-current within these si&uses. These arachnoidal 
villi exist in early life, but they are apparently less developed than at a 
later period ; and it is possible that they are physiologically of minor 
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importance in infancy. Probably their efficient action is interfered with, 
when the ventricles become distended, by the resulting pressure on the 
cortex of the brain and its membranes. 

As further evidetice of the production of chronic hydrocephalus by 
obstruction of the drainage-channel, we add brief notes of two cases in 
which it was caused by blocking of the cavity of the fourth ventricle by 
a tumour of the middle lobe of the cerebellum. 

Case I. — Emily B., aged % years, fell and struck the back of her head 
against a form, seven weeks before her admission into hospital. Headache 
came on next day and hod continued ever since ; it was frontal (not occipital). 
No vomiting or , constipation. Cannot now walk or even sit up. Sight 
gradually impaired \ blind last ten days. On admission, no paralysis of limbs 
ur face. Marked optic neuritis in both eyes. Pupils rather dilated, quite 
motionless to light or darkness, but act readily with accommodation. Frontal 
headache. Intelligence good. While in the hospital convergent strabismus 
was seen ; pulse irregular at times ; motions and urine passed in bed. No 
vomiting. On the nineteenth day after her admission, her breathing became 
slow and her face blue ; finally the respiration stopped and she was cyanosed, 
but the heart was still acting. Artificial respiration kept her alive for an hour, 
and improved her colour and her pulse ; but when it was given up she died. 

P.M. — Cgnvolutions fiattened. Lateral ventricles distended with clear 
fluid. Foramen of Monro, third ventricle, and iter all distended. Iter 
admitted a lead;pencil. Valve of Vieussena thin, almost membranous. A tumour, 
size of an apricot, occupied the lower part of the middle lobe of the cerebellum, 
and encroached equally on the two lateral lobes. It was spherical, gelatinous- 
looking on section, with some yellow’ish spots in its centre, and a distinct 
border. It grew into the fourth ventricle, filling jt completely, and pressing 
out the anterior wall of the ventricle into a concave surface fitting over the 
round tumour. It did not reach the posterior surface of the middle cerebellar 
lobe. Cerebro-spinal foramen quite obstructed internally. No meningitis. No 
tubercle anywhere.* Viscera normal. 

Case IL — Rose C., aged 5- years, fell down an area four months before her 
admission into hospital. On admission has headache. Cannot stand ; sways 
and falls, usually backwards. Pupils act to light. Knee-jerks absent. Slow 
nystagmus when she looks to either side. Mental faculties seem defective. 
Optic discs normal. Two months later optic neuritis appeared in both eyes, 
and there was vomiting for four days. A month later still swallowing was 
difficul^ and there was some paresis of right side of face. She gradually became 
very le^argic, with widely-dilated and motionless pupils, and was for several 
weeks before her death only semi-conscious, with convergent strabismus. 

P.M. — Convolutions flattened. Lateral ventricles much distended with 
clear fluid. Corpus callosum very thin. Third ventricle dilated. Iter some- 
what dilated. Cranial ganglia and nerves normal. Lateral lobes of cerebellum 
normal. Middle lobe almost entirely replaced by a tumour aljoiit as large as a 
Maltese orange, probably gliomatous. The tumour had grown Jorwords, and 
quite obliterated the cavity of the fourth ventricle, having become adherent to 
its floor, but it could be separated from it without much difficuTfcy. It extended 
as far forwards as the valve of Vieussens, but had not affected the fourth nerves 
or the corpora quadrigemina. The posterior surface of the middle lobe was 
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normal, but the tumour was immediately beneath. Cerebro-spinal foramen 
open and -normal. No meningitis. An anterior mediastinal gland, of the size 
of an almond, was apparently infiltrated with new growth ; its section was 
gelatinous-looking, not caseous. No other glands affect. Viscera normaL 

In posterior-basic meningitis a study of the post-mortem results fieems 
to affoid absolute proof that the accumulation of Huid is due to obstruc- 
tion of the drainage-channel. When the (Obstruction closes the issues 
from the fourth ventricle, or fills the posterior subarachnoid space, or 
glues together the spinal membranes, the fourth ventricle is distended 
along with all the others. (In many cases we have found also obstruction 
of the iter ; and in P.M. 44, closure of the foramen df Monro in addi- 
tion.) Where the obstruction is only at the iter, aS *in P.M. 14, 22, 
and 31, or the cavity of the fourth ventricle is obliterated by adhesions, 
as in P.M. 48, the distension affects the lateral and third ventricles 
only, the fourth being not dilated. In P.M. 3G the lower part of the 
fourth ventricle was obliterated by adhesion and the upper part 
distended, with the iter and other ventricles, by clear fluid. But the 
lateral ventricles never escape distension when the fourth is distended, 
which depends upon the fact that the only escape for fluid in the lateral 
ventricles is through the fourth into the subarachnoid space. When 
more than one obstruction exists, the fluids in the cysts thus formed may 
differ in character, as in P.M. 33. In the subarachnoid space of the 
cord localised collections of fluid may be found, limited by adhesions of 
the spinal membranes. 

In some cases of chronic hydrocephalus, which at first sight seem to 
be of congenital origin, ssareful inquiry elicits a history of symptoms 
pointing to posterior-basic meningitis at a very early period of infancy. 
Thus : — 

Joseph F., aged 12 months, has marked hydrocephalus. The circumference 
of his head measures 22 in., over the vertex from meatus to meatus measures 
1 5f in. ; the anterior fontanelle is very large. When three months old he had 
an illness, in which his head was drawn back and he ^uinted ; he cried much 
for three weeks. Three weeks later it Was observed that his head had begun 
to enlarge. The enlargement has steadily increased. 

Herbert S., aged 17 months, has a very large head (measurements 22-^ and 
15^). When six months old he cried much for a fortnight, and seemed^^to have 
pain at the back of his neck. The head was drawn back, and he screamed if a 
hand was put under his neck to raise him, or if the head was moved in any 
way. After this the head grew laiger every week until he was fourteen 
months old. 

Qeorge A., 10 months old, has a large head (measurements 20^ and 14), 
and has onljMust begun to put his hand to his mouth. Nystagmus is present. 
He was an eight months’ child. At one week old he^ad jaundice and frequent 
general convuUions. At three weeks old he would not allow his^ head to be 
raised, ^‘always wanted to be lying.” At about two months old it was 
observed that his head was too large, and it has progressively increased in size. 
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Even in ^ cases of hydrocephalus undoubtedly congenital there is 
reason to believe that some are due to meningitis occurring during intra- 
uterine life. For instance ; — 


Ellen R. waa found to have too large a head when only two weeks old. At 
two months old the fontcjnelle and sutures were distended, and the measurements 
were 18 J and 12 in. There was much atrophy of the choroid in both eyes. 
At 4-J months old 4 oz, of fluieP were withdrawn by aspiration ; it was watery, 
transparent, of specific gravity 1010, and contained albumin. Three weeks 
later ’she died from diarrhoea. P.M. — ^No fluid in subdural space. Large 
accumulation of fluid and only a very thin layer of brain-substance beneath the 
membranes ; corpii^ ^callosum absent. When the fluid was removed the basal 
ganglia were seen, and the third ventricle somewhat dilated. The iter was 
pervious. The fourth ventricle was twice its ordinary size. Immediately 
below the fourth ventricle the overlapping edge of the cerebellum was finnly 
united by fibrous adhesions to the medulla oblongata. It is highly probable 
that these adhesions were of inflammatory origin, and that the inflammation 
occurred during intra-uterine life. 

Florence O., at three months old, had a very large head, nystagmus, and 
large patches of choroidal atroi)hy in both eyes. She died at six months old, 
the circumference of the head being then 25 inches. P.M. — The head contained 
98 ounces of clear fluid, partly above the cortex, but mainly in the ventricular 
cavity (the two lateral ventricles forming one cavity). Third ventricle slightly 
dilated ; it held water. Fourth ventricle not dilated. It was found that a 
membranous septum stretched across the iter, obstructing it completely. There 
can be no doubt that this also was a case of congenital hydrocephalus, and it 
seems probable that it was caused by the partition across the iter. This may 
have l^en due to intra-uterine inflammation. Tfie mother had had scarlet 
fever when three months pregnant with this child. 


We have now given sufficient proof of our assertion that in almost 
every case in which posterior-basic meningitis causes hydrocephalus some 
definite obstruction in the drainage-channel of the brain or cord will be 
found, if the necropsy be carefully made. We lay stress on this condition ; 
for if the brain be removed in the ordinary way it may be impossible to 
decide accurately whether the cerebro-spinal foramen be open or closed ; 
and if tj;ie spinal coi*d be neglected an adhesion of the spinal membranes 
may be overlooked which may account for hydrocephalus with no apparent 
obstruction within the brain. When the skull-cap has been removed, a 
wedge-shaped piece of the occipital bone should be cut away extending 
down to the foramen magnum ; the posterior arches of the three 
uppermost cervical vertebrae must then be cut through, the dura 
mater carefully divided, and the condition of the subjacent arachnoid 
accurately noted. Division of this membrane reveals the condition of the 
posterior subarachnoid space. If theu the cerebellum be^ gently raised 
from the mBdulla, it is easy to see whether the cerebro-spinal foramen is 
open or closed, what its diameter is, and whether there are any morbid 
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adhesions in its neighbourhood. We have employed this method of 
examination for many years. 

The only instances in our experience in which, in hydrocephalus 
following posterior-basic meningitis, an autopsy ma^e in this manner has 
failed to discover some organic obstruction, are Nos. 22 and 50. In 
P.M. 50 we found distinct, though slight, traces of previous meningitis, 
but no obstruction ; yet the whole drainage systeih of the brain and cord 
was tensely filled with absolutely transplant fluid. How are we to 
explain this phenomenon ? 

It must ^ remembered that the choroid plexuses derive part of. their 
blood-supply, by means of the “ posterior choroid ” arteries, from the 
'posterior cerebrals, the terminal branches of the basilar. Inflammation 
affecting the posterior base of the brain must tend ^to produce paretic 
dilatation of tbe basilar and its branches ; the posterior choroid arteries 
will share in this dilatation, and the choroid plexuses will therefore 
receive an increased blood-supply. When the inflammatory process 
implicates the plexuses themselves, their secretion is doubtless diminished, 
but in the less acute cases it is probably increased. This is probably one 
factor in the production of hyd^ephalus when posterior-basic meningitis 
causes an obstruction in the drainage-channel, and it may possibly be 
effective occasionally when no obstruction exists. If the cerebro-spinal 
fluid be secreted more rapidly than it can escape along the sheaths of the 
cerebral and spinal nerves, a uniform dilatation of the ventricular cavities 
and of the sulmrachnoid spaces at the base of the brain and around the 
spinal cord, such as we found in case 50, might easily result. When 
this dilatation had reached a certain amount, it would be aggravated by 
compression of the membranes of the nerve-roots closing the lymphatic 
paths in the same way as a pleural effusion closes the lymph-stomata of 
the pleura. 

In P.M. 22 the fact that the lateral ventricles twere considerably 
dilated with clear fluid and the convolutions flattened, while the fourth 
ventricle appeared to be of normal size, suggested that there had been 
some obstruction in the iter. This passage, however, was found patent. 
But some thick yellow lymph was found in the volum interpositum just 
above the posterior end of the iter ; and it seemed to us possible that in 
this way the iter was compressed, and that thus a real obstruction to 
the escape of fluid from the lateral ventricles might have existec} during 
life. 

The clinical evidence of hydroc^halus consists in prominent fulness of the 
fontanelle, in separation of the sutures (if these are not already firmly 
united), in the reappearance of the posterior and lateral fontanelles, and 
in the increasing size and weight of the he€d, with tendency to approxi- 
mate to the spherical form. Sometimes the cranial bones are thinned, 
and they Ihay even yield on pressure. Occi^ionally there is slight 
depression of* the eyeballs. Al> these indications are much less pro- 
nounced than in congenital hydrocephalus. If, however, thS meningeal 
inflammation begins in very early infancy, and life is sufficiently pro- 



SIMPLE MENINGITIS IN CHILDREN 


543 


longed, the hydrocephalus produced may be so extreme as to simulate a 
congenital case. 

We have already ^ferred to the bulging of the anterior fontanolle, 
which is often observed at the onset of meningitis, and is doubtless due 
to the initial hypersemia and the resulting increased outflow of fluid into 
the lymphatic spaces around the cerebral arteries, all of which open into 
the general subarachnoid space covering the cortex of the brain. This 
early bulging of the fontanell^ is usually transient. 

In some cases of meningitis there is no clinical indication of hydro- 
cephalus, though oven in these an autopsy will sometimes prove its 
existence. In others, after some weeks* illness, a gradual increase in the 
size of the head irf noticed. The fontanelle may be somewhat prominent, 
or about level, Jr even slightly depressed ; although an autopsy 
may prove that there is considerable excess of fluid in the ventricles. 
The increment of size is easily indicated by two measurements — that of the 
maximum circumference, and that over the vertex from the centre of one 
auditory meatus to the centre of the other. As a guide to the numbers 
yielded by these two measurements in healthy children, we offer the follow- 
ing figures, obtained by one of us from the heads of three healthy male 
infants, weighing respectively at twelve months old 26 lbs. 8 oz., 26 lbs. 
2 oz., and 22 lbs. 12 oz. ; — 


Age. 

Maximum circumference. 

< )ver vertex 

frum nicutUH tr> meatiiR. 

2 days 

13i 

.. _ 

13g 

9 


9 

1 week 

14 

— 

— 

« 

— 

— 

1 month 

144 

15 

— 

94 

9? 

— 

2 mouths 

154 

— 

--- 

104 


— 

3 „ 

16i 

— 

— 

lo'i 

— 

— 


16i 

— 

- 

11 

— 

— 

5 

16i 

17 

— 

11 

- 

— 

6 

17J 

— 

16? 

174 

114 


US 

7 M 

174 

— 

iij 


— 

8 M 

17| 

— 

17? 

114 

— 

Hi 

9 „ 

18 

18 

— 

12 

11? 

— 

10 „ • 

11 ,1 

12 „ 

184 

— 

— 

12t 


— 

184 

— 

184 

124 

— 

128 


We have notes of the presence or absence of indications of hydro- 
cephalus during the course of the illness in 82 cases. In 51 of these there 
was evidence of hydrocephalus ; it was considerable in 1 6, moderate in 1 8, 
slight in 17. In the remaining 31 there was no evidence of hydro- 
cephalus during life, although in some of these it was found after death. 
The following may be adduced as illustrations. 

In a chi^, aged 6 months, (two months after the onset) the sutures were 
found to be open. At 8 months the fontanelle was distended, and the lateral 
sutures open down to a lateral fontanelle on each side, the measurements being 
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19 and 13^. At 13 months they were 19| and 14 ; the lateral sutures were 
not now felt, but the fontanelle measured 4 finger-tips by 3. 

In a tecond case, at 8 months, the measurements were 18^ and 11^ ; at 9 
months, 19 and 11^; at 11 months, 19^ and 12 ; at f2 months, 19f and 12^. 
The fontanelle was normal throughout At 4 years 2 months the figures were 
20f and 13^, and the child was very backward, being still unable to walk 
without some support. « 

In a third child (nearly 4 months old at the .onset) there was no indication 
of hydrocephalus during the first month of his illness. He was not brought 
again to the hospital until six weeks later, when his mother stated that his head 
had been enlarging for two weeks. At 6 months old the fontanelle was tense, 
and 3 finger-breadths wide, and the sutures just open, the measurements being 
18 and 11|. At 7 months old they were 18j and 11|, aj^d the eyes were a 
little depressed. At 11 months they were 19f and 12^, ahd the fontanelle was 
4 finger-breadths wide. 

In a fourth case, in which the illness began at 3 weeks old, at 3 months 
the fontanelle was distended and the sutures felt. At 5 months old the 
fontanelle was bulgmg, and the measurements were 17f and 12 ; at 6 months 
old, 19 and 13 ; at 7 months old, 20^ and 13;| ; at 8 months old, 20^ and 13^ ; 
the fontanelle was 4 finger-tips wide, the head was heavy and fell back. At 
2 years 3 months old the figures were 21^ and 14^. 

In a fifth case the illness began at 3 months of age; the head began to 
enlarge a month later. At 10 months old the measurements were 22 and 16^. 
At 12. months old they were 23 and 16. The eyes were a little depressed. 

In a sixth case (a girl), in which the illness began at 6 weeks of age, the 
measurements were — at 3 months old, 15^ and 10| (normal) ; at 4 months, 16^ 
and 11 ; at 6 months, 17| and Ilf ; rat 8 months, 19§ and 13^; at 11 
months, 21 and 14}. At 5 months it was observed that the fontanelle was 
bulging, and the anterior Half of the head was rounded. At 7 months lateral 
fontanelles reappeared. The head was still larger at the time of death, two 
months later, and the autopsy (P.M. 49) showed enormous distension of the 
ventricles. 

Before concluding this section we wish to offer some suggestions with 
regard to the hydrocephaitLS found, though usually in smaller amount, 
in tviercviovs meningitis^ and also with regard to congenital hydro- 
cephalus. 

In the former condition the same considerations are valid as in the 
rare cases in which posterior -basic meningitis has caused, hydro- 
cephalus, without the presence of organic obstruction. The choroid 
plexuses receive part of their blood-supply through the “ anterior choroid * 
arteries from the internal carotids, and the vessels composing these 
plexuses will therefore share in the paretic dilatation caused by the local 
inflammation at the anterior base. Hence there will be an abnormally 
rapid secretion of cerebro-spinal fluid. 

Again, ^n tuberculous meningitis there is ^equently a considerable 
depMt of tubercle at the anterior end of the upper surface of the superior 
vermiform process ; and, if the subarachnoid ** cistern ” immediately in 
front of this and behind (above) the corpora quadrigemina is filled with 
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inflammatory product, it may possibly exert pressure from above on the 
posterior end of the iter, which may cause some hindrance to the flow of 
fluid through this nanow channel. If at the same time the amount of 
cerebro-spinal fluid secreted be increased, it is easy to understand why the 
ventricles are found dilated with clear fluid. 

With regard to congenital hydrocephalus, we have already shown 
that some cases are certainly obstructive in origin, and probably due to 
intra-uterine meningitis. A s^dy of recorded cases of congenital hydro- 
cephalus, such as that of Dr. RuflTer, seems to indicate that a considerable 
number of such cases are rightly explained by this hypothesis. In many 
of them the foramen of Majendie was undoubtedly closed, as it was in 
Dr. Baxter’s case, «which had previously been under oiu* care at Great 
Ormond Street. Obstruction of the foramen of Monro is mentioned in other 
cases ; and we have recorded an instance above in which the obstruction 
was a partition across the iter. Even where no obstruction can be found 
in the brain, and the cerebro-spinal foramen is widely patent, adhesions 
of the spinal membranes may have caused an obstruction which is easily 
overlooked. 

There are, however, some cases certainly in which no obstruction can 
be found, and some in which it cannot exist ; as in the cases of hydros 
cephalus associated with spina bifida, in which puncture of the spina 
bifida is found to drain the ventricles. We suggest that such are similar 
to our case No. 60, except in their occurrence at a much earlier period ; 
and that an intra<uterine cerebral inflammation, which had not given rise 
to organised adhesions, had yet caused such increase in the amount of 
secretion of cerebro-spinal fluid that it had accumulated more rapidly 
than it could be removed, and thus the fluid-pressure in the brain 
had caused congenital hydrocephalus. In some cases, perhaps those in 
which the lesion occurred at a very early 2:)ei'iod of fcetal life, the fluid 
collecting in the spiifal canal, and especially in its lower portion, may have 
been instrumental in producing the spina bifida. Considering the position 
of the head in the womb, it seems possible that meningocele may be pro- 
duced in the same way. It is interesting to notice, as Dr. Buffer points 
out, that a tumour of this kind always projects through a hole in the bone, 
and never through a fontanelle ; and to compare this fact with the case of 
hydrocephalus caused by basic meningitis in a syphilitic child which we 
have receded above, in which soft swellings, composed of membranes 
distended with clear fluid, projected through holes in craniotabetic bone ; 
and also with the case recorded by Dr. Baxter. 

The thickening of the ependyma of the ventricles, which has been 
found in cases of congenital hydrocephalus, is probably another result 
of the inflammation which produced the obstruction to the escape of 
cerebro-spinal fluid. 

Congenital cysts of t^e brain, containing clear fluid, whether com- 
municating TQth the ventricular cavities or not, are probably for the 
most part. the result of local softening and subsequent removal of brain- 
substance, caused by local disease of vessels— thrombosis of arteries or 
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veins ; in some cases probably due to syphilis, in others to infective or 
septic conditions received from the mother. 

Pathology. — It can hardly be doubted that most cases not due to 
injury meningitis, whether vertical or posterior-bk^ic, is caused by an 
invasion of micro-organisms. Even where the exciting cause has been a 
blow or fall, the meningitis may be produced by a growth of microbes 
permitted by the depression of the normal ;j^Btance of the tissues pro- 
duced by the injury. It is not very uncommon for tuberculous 
meningitis to follow a blow upon the h^ (the same thing is true of 
tiunours of the brain in children), and some of these instances are prob- 
ably not mere coincidences. 

A striking fact in the pathology of suppurative J^ertical meningitis 
(which usually affects the spinal cord also) is that ifi a large number of 
cases it is associated with pneumonia and with other inflammatory visceral 
lesions. In our 14 cases of this kind (Nos. 1 to 12, 14, and 15) there 
were only 3 in which there was no visceral lesion beyond slight collapse 
of the lungs. In 9 of the 1 4 pneumonia was present ; in S, pleurisy or 
empyema ; in 4, pericarditis ; in 1, mediastinitis ; in 1, severe bronchitis : 
in 2 there was lymph on the surface of the spleen ; in 2, thrombosis of 
Xhe cerebral sinuses. In a case under the care of our colleague Dr. 
Penrose, to which he permits us to refer, a patch of diphtheritic membrane 
was found in the descending colon, with some small ulcers in its neigh- 
bourhood ; also a little thin false membrane in the oesophagus. 

In one of our cases the meningitis followed erysipelas and cellulitis ; 
and must be looked upon as a septicsemic process. Again, it is possible that 
the rare cases of menin^tis following vaccination, of which we have seen 
one, may likewise be septicaemic, though it must be admitted that it is 
sometimes difficult to eliminate the element of coincidence, especially 
when the vaccination pursues a normal course. The multiplicity of the 
visceral lesions in vertical meningitis also seems toe point to a general 
infection ; and in two of our cases diplococci (apparently M. lanceolatus) 
wore discovered by Dr. Still both in the meningitic exudation and in the 
inflamed lung or pericardium. 

In many cases of vertical meningitis the anterior part of the 
brain is affected much more than the posterior half, and sometimes 
almost alone. It is then difficult to avoid the suspicion that the * 
infection may have invaded the subarachnoid space through the 
lymphatic channels passing through the cribriform plate . from the 
nasal mucous membrane, demonstrated by Key and Eetzius. These 
observers have proved that coloured fluids, injected under low pressure 
into either the subdural or the subarachnoid space of the spinal cord, 
make their way into tubular prolongations of the cerebral subarachnoid 
spao^ suijrounding the branches of the olfactory nerves passing through 
the cribriform plate into the nose. Not onl^ so, but in certain animals 
they also succeeded in filling, by means of similar injections, a network 
of lymphatic vessels in the na^ mucous membrane, and furtoermore inter- 
cellular passages communicating with these vessels, many of which they 
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Found to terminate by open mouths on the surface of the mucous membrane. 
A similar stimctiire has been demonstrated in the bronchial mucous mem- 
brane ; and it affords an explanation of the fact that the bronchial glands in 
children are sometimes*found to be caseous without any obvious lesion of 
the bronchi or lungs. If there is thus an open communication between the 
mucous membrane of the nose and the anterior part of the cerebral sub- 
arachnoid space, it is i^sj^nable to suggest that micro-organisms may 
sometimes enter by this route and thus invade the meninges, even without 
any obvious lesion of the nose Welf. 

In the majority of cases of posterior-basic meningitis the path of 
invasion is probably from the naso-pharynx, through the Eustachian tube 
and the middle eas, to the membranes of the brain. There are certain 
anatomical peculiafilies in the auditory apparatus of infants which facilitate 
this invasion. Prof. Macewen points out that the Eustachian tube is 
shorter, wider, and more horizontal than in the adult ; and that the petro- 
squamosal suture, which passes through the roof of the tympanic cavity, 
is still incompletely ossified, bringing the membranes of the brain and its 
subarachnoid space into close relations with the lining membrane of the 
middle ear. Thus at this early age there is a comparatively open 
path from the naso-pharynx to the great subarachnoid “cistern” 
between the cerebellum and the medulla; and also to the smaller, yet 
relatively large, subarachnoid space above the corpora quadrigemina, in the 
immediate neighbourhood of the iter, and just in front of the anterior 
extremity of the superior vermiform process of the cerebellum. The post- 
mortem evidence given above proves that posterior -basic meningitis 
usually begins and is most active in one or both of these two sites. It is 
not often possible to trace any connection between pus in the tympanic 
cavity and the infiammatory focus in the posterior subarachnoid space ; 
but a similar fact is true in many instances of cerebral abscess resulting 
from ear disease. In some of our cases there was clear evidence of disease 
of the middle ear, its mucous membrane being swollen, granular, and 
injected; and the drum-membrane opaque, thickened, and sometimes 
perforated. But usually the drum-membrane is entire and the ossicles 
in place, and the only abnormality is the presence of pus in the tympanic 
cavity, sometimes also in the mastoid antrum. Too much stress must not 
• be laid upon this — first, because it might possibly be a consequence of 
meningitis rather than its cause ; and, secondly, because the presence of 
more or fess muco-pus in the middle ear is very common in infants who 
h^ve died from causes unconnected with the brain. Yet two arguments 
may be adduced in favour of the view that the pus found in the tympanum 
is ia many cases either a main or a contributory cause of the meningitis : 
the first is that in a large number of cases the symptoms of meningitis 
definitely follow a catarrh, and that the anatomical relations already 
mentioned make it easy for the catarrh to spread to the middle ear, and for 
organisms to be carried tSence to the brain ; the second is that, in some 
cases, paracefttesis of the tympanic membranes has definitely arrested the 
disease. It is n6teworthy in one case (P.M. 6) that secretion in the 
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tympanic cavities, which seemed no more than “slightly turbid,” was 
found to contain diplococci similar to those present in the meningeal pus 
and in the inflammatory lymph on the pericardium and the pleura. 

Even when the initial catarrhal condition of^the middle ear is but 
slight, it may nevertheless facilitate the ingress of pathogenetic organisms 
to the brain; just as a catarrhal condition in the fauces, lungs or 
alimentary canal may facilitate the ingress of the tubei'cle bacillus. 

In the adult the tympanum is completely shut off from the cerebral 
subarachnoid space, which penetrates into ^he internal ear but no farther. 
Key and Retzius, by injection of blue fluids into the subarachnoid space 
of the spinal cord, were able to obtain partial injection of the peri-lymphatic 
space of the internal ear, and of the “ aquaductus coehleae,” which com- 
municates with it through the “ scala tympani ” of the Cochlea ; also of the 
perineural sheaths of the seventh and eighth nerves in the internal 
auditory meatus as far as the lamina cribrosa, and in a few cases a little 
beyond it. But the injection never passed into the endo-lymphatic space 
or into the “ aquaductus vestibuli,” which they found to end in a cul-de- 
sac within the layers of the dura mater, communicating by a fine passage 
with this space but without communication with the subdural or sub- 
arachnoid spaces. And it never passed into the tympanum, proving that 
tn the adult the tympanum is quite separate from the cerebral membranes 
and the spaces between them. This explains the clinical fact that meningitis 
and other morbid conditions of the brain resulting from otitis are almost 
always in adults the consequence of chronic disease of the middle ear, and 
are very rarely produced by an acute inflammation in previously healthy 
ears, as is the case in infants. 

But there are many cases of posterior-basic meningitis in which the 
examination of the middle ears shows no morbid condition. Even in these 
cases we suggest that the micro-organisms may have travelled by this 
route from the naso-pharynx. Doubtless, if the mucqus membrane of the 
tympanic cavities is diseased, microbes from the pharynx have increased 
facility of access ; but even when the middle ear is healthy the anatomical 
peculiarities already described appear to make it possible for them to pass 
from the pharynx to the cerebral membranes, ^ch microbes are doubt- 
less of many Mnds ; it is probable that some of them are introduced into 
the pharynx by breathing air contaminated with sewage emanations. 

The condition of the viscera in posterior-basic meningitis shoyrs a most 
remarkable absence of the inflammatory lesions so frequently found in 
vertical meningitis. In 5 of our 34 cases of the posterior-basic cktss 
(Nos. 13, 16-26, and 29-50) the viscera were not examined, or their 
condition has not been recorded. Of the remaining 29 the viscera were 
normal in 21. In 5 there was merely slight collapse of the lungs; in 
2 the lungs were congested as well as collapsed ; in 1 some tubercle was 
present ii. certain organs. But there was not a single case of definite 
pneumonia, of pleurisy, empyema, or pericarditis. This strongly suggests 
that these two forms of meningitis are really different disease — ^that they 
Ete due to different organisms. It may be added {hat while vertical 
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meningitis^ is ^ usn^ly highly suppurative and very extensive, posterior- 

basic meningitis is much more local and much less suppurative the 

former more acute and%iore rapidly fatal, the latter chronic and tending 
to form organised adhesions. These differences increase the probability 
that the two forms of meningitis are the results of the growth of 
microbes of diverse nature. The question must be settled by bacteri- 
ology : it is therefore desirable to state the observations which have 
already been made with regard* to this question. 

Several bacteriologists have found the diplococcus of Frankel (D. 
pneumonisB, M. lanceolatus, Pneumococcus) in the purulent exudation of 
cerebro-spinal meningitis. “Thus Netter (1889), in a summary of the 
results of researches ipade by him in 25 cases of purulent meningitis, reports 
as follows : — Thirteen cases were examined microscopically, by cultures, 
and by inoculations into susceptible animals ; 6 cases by microscopical 
examination and experiments on animals ; and the remainder only by 
microscopical examination. Four of the cases were complicated w’ith 
purulent otitis, 6 with pneumonia, 3 with ulcerative endocarditis. The 
pneumococcus was found in 16 of the 25 cases; in 4- S. pyogenes was 
present; in 2 D. intracellularis meningitidis of Weichselbaum ; in 1 
Friedlander’s bacillus ; in 1 Neumann and Schaffer’s motile bacillus ; in 1 
a small curved bacillus. In 45 cases, collected from the records of the 
subject by Netter, this micrococcus was present in 27, Streptococcus 
pyogenes in 6, and D. intracellularis meningitidis of Weichselbaum in 10. 
Monti (1889) in 4 cases of cerebro-spinal meningitis demonstrated the 
presence of the same micrococcus. In 3 of his cases pneumonia was 
present also. In 2, Staphylococcus pyogenes aureus was associated with 
D. pneumonias ” (Sternberg). “ In otitis media this micrococcus has been 
found in a considerable number of cases in the pus obtained by para- 
centesis of the tympanic membrane, and quite frequently in pure cultures : 
by Zaufal (1889) in*6 cases; by Levy and Schrader (1889) in 3 out of 
10 cases in which' paracentesis was performed; by Netter (1889) in» 5 
out of 18 cases occurring in children ” (Sternberg). It has also been found 
by various observers in ulcerative endocarditis and in acute abscesses 
and in suppurative arthritis occurring as complications of pneumonia. 

Weichselbaum, in 6 cases of cerebro-spinal meningitis, found and 
cultivated a diplococcus not previously known ; he observed it usually 
in the intSrior of the pus-cells, and therefore called it “ D. intracellularis 
meningitidis.” It differs from Frankel’s diplococcus in not being 
stained by Gram’s method, and in some peculiarities of growth in 
artificial culture ; but resembles it in its brief period of life in such 
cultures, which is limited to a few days. Weichselbaum’s diplococcus is 
highly pathogenetic when injected into animals : mice die within two 
days after inoculation; injections into the meninges of dogs produce a 
punilent haemorrhagic meningitis. This microbe has been found by many 
subsequent observers in cases of epidemic cerebro-spinal meningitis, both 
after death and in the fluid withdrawn from the spinal subarachnoid 
space by puncture of the membranes in the lumbar region of the spine. 
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It is therefore thought by many that Weichselbaum’s Dr intracellulariB 
meningitidis is the true cause of the epidemic form of cerebro-spinal 
meningitis. ' 

The bacteriology of posterior-basic meningitis, of the type described 
in this paper, has been investigated by our friend and colleague Dr. Still, 
Medical Eegistrar and Pathologist to the Hospital for Sick Children, who 
has kindly given us the following rejMJrt ; — 

“ The bacteriology of posterior-basic Tnenihgitis . — The presence of a diplo- 
coGCUs in pure growth in the exudation at the base of the brain has now 
been demonstrated repeatedly in the simple posterior-basic meningitis of 
infants. There is good reason for supposing that the dise^Be is due in all 
cases to the presence of this micro-organism. Exammation of nine con- 
secutive cases showed that the diplococcus was present in all except one 
case, which proved sterile. The sterility in this case was prol^ably due to 
the fact that death occurred nearly four months after the onset of the 
disease, when all exudation had already been replaced by fibrous adhesions. 
It seems probable that in such cases the micro-organism may have 
disappeared completely ; but subsequent experience has shown that even 
after the lapse of nearly four months from the onset the micro-organism 
may still be found in the cerebro-spinal fluid in the lateral ventricles. 

The diplococcus of posterior-^sic meningitis consists of cocci which 
vary in shape from an almost complete sphere to a hemisphere, and have 
their opposed surfaces flattened or even concave. The two cocci can be 
seen to be separated by a naiTOw clear space. It is smaller than the 
pneumococcus and does not show the lanceolate form so common in 
pneumococcus. No definite capsule has yet been demonstrated. Both 
in the exudation at the base of the brain and in cultures there is a 
tendency to grouping in pairs, so that an appearance like that of M. 
tetragenus, or of sarcinse, is produced. In gro'^rths on solid media two or 
even three diplococci are occasionally seen joined end to end, but this 
arrangement is rare, and there is no streptococcic growth like that seen 
in cultures of pneumococcus. In the exudation the diplococci sometimes 
appear to be intracellular, but such an appearance is exceptional, and in 
most cases is not seen at all. There is no difficulty in staining it by any 
of the ordinaiy methods ; save that this diplococcus does not stain by 
Gram’s method — an important means of distinction from the pneumococcus. 
It is aerobic, and grows in the incubator at a temperature of abdut 37° C. ; 
no growth occurs at the ordinary temperature of the room. Agar-agar 
or glycerin-agar may be used as the medium ; on either of these growth 
is rapid, and in subcultures may be recognisable within four hours. 
If some of the exudation from the brain be smeared on these media the 
growth is seen as small, round, slightly raised colonies of a grayish white 
colour which tend to run together to form larger irregular rosette-shaped 
patches ; in streak subcultures the growth consists of a slightly raised 
grayish white streak with a tendency to beading at the margin. In either 
case the thickness of the growth and the larger size of the colonies 
.contrast markedly with the very thin, translucent^ minute colonies of the 
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pneumococcus. On blood-agar — that is, agar on the surface of which there 
is a thin layer of sterilised blood — growth is very rapid and very profuse ; 
it has the appearance of thick white paint, and contrasts with the smaller 
yellowish colonies of tlie pneumococcus on this medium. On blood-serum 
growth is very slow and extremely scanty. There is no growth on 
potato, nor on gelatin at the ordinary temperature of the room. In broth 
this diplococcus grows '^ell, producing at first cloudiness of the fluid, and 
subsequently a filmy deposit ^t the bottom of the tube ; herein it differs 
from D. intracellularis, which is said by Weichselbaum to show ‘almost 
no growth ’ in broth. In milk growth is abundant, but no coagulation is 



Fio. 88.— =Tlie diplococcus of posterior-basic lueuiugltls. From a photograph. 
Thirty-one hours' growth on blood-agar. ( x 1000.) 


produced — a further point of distinction from the pneumococcus, which 
certainly often, if not uaually, produces coagulation. The addition of a 
trace o^ sulphuric or lactic acid to agar-agar or glycerin-agar prevents the 
growth of the diplococcus on these media. j t» • * 

^ “ The most striking difference between this micro-organism and U. intra- 

cellularis is the much greater vitality of the former. Weichselbaum lays 
stress upon the remarkably short vitality of D. intracellulans as one of ito 
chief characteristics, and states that in no case did it live beyond the sixth 
day : whereas the diplococcus of posterior-basic meningitis shows in almos 
all cases a maximum vitality of twenty-four to thirty-four daysson Canary 
media (agar-agar and gfycerin-agar), and on blood-agar lives consi era y 

longer (fift^-three days in one case). .... .. 

"The diplococcus of posterior -basic meningitis is pathogenetic for 
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guinea-pigs, rabbits, and mice, when inoculated either by intraperitoneal 
or (in the case of rabbits) by intravenous injection. Subcutaneous inocu- 
lations produce little or no effect — a further important distinction from 
the pneumococcus. The variability of results of intraperitoneal and 
intravenous injection is, however, very marked, and in this respect this 
diplococcus seems to differ from the D. intracellularis, which would seem 
to have a more constant virulence. “ 

“The etiological relation of the diplococcus here described to the 



Flu. 34. — The diplococcuH ot jHifitenoi -basic iiieniiiKitiB. Growtli on agar-agar. ^ 

posterior-basic meningitis of infants seems to be further confirmed by the“ 
discovery of the same micro-organism in the periarthritis which occ«v 
sionally complicates this disease. The similarity of the exudation about 
the joints to that in the meninges had already suggested identity of 
cause, and it has now been shown ( 18 ) that the diplococcus of posterior- 
basic meningitis may be found in pure growth in the exudation about 
the capsule of the joint and the neighbouring V^endon-sheaths in these 
cases. 

“ It will be seen from the account given above that while the diplo- 
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coccus of posterior-basic meningitis resembles in many points D. intra- 
cellularis as described by Weichselbaum, it shows also certain constant 
differences. It seems most probable that these differences are the result 
of natural variation, and represent rather a modification of characteristics 
than a distinction of kind.” 

. Duration. — The average duration of the 14 “vertical” cases was 8-7 
days, the limits being twd days and twenty-four days, the latter limit being 
a little uncertain. Vertical mmingitis is therefore a disease of short dura- 
tion ; it is more rapidly fatal than tuberculous meningitis. 

Th^ average duration of 30 fatal cases of posterior-basic meningitis 
was 7*8 weeks, the limits being three weeks and fifteen weeks. But some 
cases are of still longer duration, and when hydrocephalus super\^eries it 
may be impossible determine precisely the duration of the meningitis. 
Two cases not included in the 30 lasted six months and ten months re- 
spectively. Another lasted for 2 J months, the child apparently recovering ; 
but death occurred unexpectedly seven months later, when hydrocephalus 
and obliteration of the fourth ventricle were found. Another patient 
apparently recovered in thirteen weeks, but, thi'ee months later, died after 
twenty-four hours’ illness and was then found to have hydrocephalus and 
adhesions between the cerebellum and medulla obliterating the cerebro- 
spinal and lateral foramina. Another recovered in four months, but its 
head was then too large ; it died two yetirs later after two days’ illness ; 
there was no necropsy. Thus the average duration of fatal posterior-basic 
meningitis is more than twice as long as that of tuberculous meningitis. 

Tt seems impossible to state an average duration for cases that end in 
recovery. Some are slight from the first (though it must not be forgotten 
that very slight cases may be followed by hydrocephalus and mental 
defect). A few are distinctly arrested by treatment. Kecovery is so 
gradual in a severe case that it may be very difficult to fix the time when 
the child may be cpnsidered well. Many pass from observation before 
recovery is complete. 

Of our 94 cases of posterior-basic meningitis, 13 ended in complete 
recovery ; and 2 others probably did so, giving a total of 1 5 complete 
recoveries, or a proportion of 1 in 6. The fatal cases, on the other hand, 
numbered 45, or 1 in 2. 

Recovery is often incomplete. Some cases are obviously hydrocephalic ; 
the amoupt of distension of the head, as a rule, varying inversely as the 
age when the obstruction is established. Some patients remain blind (with 
nef optic neuritis) for a considerable time at least ; in one case the child was 
still blind eight months after the onset, in another eleven months afterwards ; 
recovery in other respects also being imperfect. Others become deaf, and 
some of these certainly remain permanently deaf, and as a consequence 
gradually lose the power of speech, if they have previously acquired it. 
Many are backward in learning to stand and to walk. Somh are not 
clean in their habits. Many are obviously more or less defective in 
intelligence. *It is not uncommon for children who have thus imperfectly 
recovered to die unexpectedly after a very brief illness. 
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^ Diagnosis in meningitis is sometimes difficult. An illness of acute 
onsets marked by rapid rise of temperature, vomiting, headache, and con- 
vuliaions, may be meningitis, especially of the vertical kind ; but it may 
be simply the onset of scarlet fever or of diphtneria ; or it may be a 
pneumonia in which the cerebral symptoms are more obtrusive than the 
pulmonary ; or again it may be a severe anterior poliomyelitis. A day or 
two later a sore throat, an eruption, signs of consolidation of lung, or local 
paralysis may decide the diagnosis. The most deceptive of these condi- 
tions is pneumonia; for it may be difficult to detect physical signs in 
the lungs for several days, and meantime the cerebral symptoms may be 
pronounced. Special attention should be paid to the frequency of respira- 
tion, and a rapid respiration-rate should le^ to a very Clu'eful examination 
of the lungs. The dilatation of the nostrils at each fhspiration will often 
indicate the real seat of disease. But the recurrence of convulsions or 
vomiting should direct special attention to the brain, though the absence 
of convulsions must not be considered decisive. 

If the onset of the illness be somewhat less acute, it will be necessar}'^ 
to consider whether the illness may be typhoid fever, which sometimes 
has rather an abrupt onset. Acute miliary tuberculosis also, which some- 
times resembles typhoid very closely, must not be forgotten. 

If the head becomes strongly retracted within the first few days, the 
cause is probably either otitis or posterior- basic meningitis. In otitis 
there may be some lateral inclination of the head combined with the 
retraction ; the child may raise its hand to the side of its head, and it 
may be clear to a careful observation that there is pain in one ear. If 
there be no symptom of this kind, and the head-retraction become very 
marked and persistent; the diagnosis of posterior -basic meningitis is 
almost certain. 

If the retraction of the head be slight, amounting to little more than 
stiffness of the neck, vertical or tuberculous meningitj# is possible ; but it 
may be due to pneumonia. Head-retraction which is variable or tran- 
sitory is rarely due to posterior-basic meningitis. 

Cases of traumatic origin are rarely of tuberculous nature. Whether 
the vertex or the posterior-base be mainly affected will be determined by 
the locality of the injury, or possibly by contre-coup. Head-retraction 
preceded by catarrh is almost always posterior-basic. 

The age of the patient is of importance in the diagnosis, Simple 
meningitis is much more common than tuberculous during the first year 
of life, and about equally common during the second year ; but at ages 
above two years meningitis is most frequently tuberculous. 

Convulsions and localised clonic spasms are usually of cortical origin, 
but there may be some irritation of the cortex in posterior-basic meningitis ; 
on the other hand, the cortical cells may be so overwhelmed by a 
BuppuratiVe generalised meningitis that there may be no convulsion 
at all. ^ 

No weight whatever must be attached to the absence of otorrhoea in 
the diagnosis of otitis or of posterior-basic meningitis. 
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Screaming at the onset and marked occipital tenderness point to 
posterior-basic meningitis. 

The longer the duration of the disease, the less probable is sup- 
purative vertical meningitis. If the illness have already lasted from 
two to ^ three weeks, and the head-retraction is slight and variable, the 
menin^tis inay be vertical or tuberculous, but it is less likely to be 
posterior-basic. But if the head-retiaction is decided, and has been per- 
sistent for a fortnight^ the case is almost certainly posterior-basic. We 
have seen a few cases in which tuberculous meningitis produced so 
markbd and persistent a retraction of the head as to lead to an error in 
^gnosis ; in these a greater development of tubercle than usual was found 
in the region of cthe cerebellum and medulla. Such cases are very rare. 
A meningitis whicn has lasted more than four weeks is more likely to 
be posterior-basic than either vertical or tuberculous. 

The condition of the pupils is of no value in the differential diagnosis ; 
and the same may be said of strabismus. But nystagmus is much more 
common in the posterior-basic form than in the tuberculous, and we have not 
seen it in the vertical. Distinct optic neuritis is strongly in favour of the 
tuberculous nature of meningitis, though it is not unknown in the two 
other forms ; but when optic neuritis is of high degree, the possibility of the 
existence of a cerebral tumour ought to be considered. Amaurosis in a 
child not comatose, with absence of optic neuritis or atrophy, is very 
characteristic of posterior-basic meningitis, and may persist when other 
symptoms of the disease have vanished. 

The respiration may be irregular and sighing in all forms of menin- 
gitis, and in all it may assume the Cheyne-Stokes rhythm. But the type 
of breathing which we have called “ cyclical,” in* which the respirations in 
each cycle are of equal depth, occurs specially in the posterior-basic 
form. 

Slowness of pdlse is less common in posterior-basic than in tuberculous 
meningitis, probably because the former is the more common in infancy, 
the sjrmptom being rarely met with under twelve months of age. 

^rked retraction of the abdomen is strongly in favour of tuberculous 
meningitis, though it tnay be present in less degree in the posterior-basic 
form. 

Persistent tonic spasm, leading to rigidity of the limbs, is characteristic 
of posterior-basic meningitis. Some rigidity of limbs may occur in the 
•tuberculous affection, but it is much less persistent than in the posterior- 
basic type ; and extreme rigidity of the limbs and marked opisthotonos are 
confin^ to this type. 

Bulging of the fontanelle and slight separation of the sutures may 
occur in any form of meningitis in infancy ; but decided and progressive 
enlargement of the head, as a sequel of meningitis, is found only in the 
posterior-basic (occlusii^) type. ^ 

Prognosis in vertical meningitis is only a little better than in tuberculous 
meningitis. Cases following injuiy are more hopeful than the idiopathic 
cases, for in the former there is less likelihood of extensive suppuration. 
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The prognosifl of posterior-basic me^ngitis is decidedly more favour- 
ahte thim that of the tuberculous affection. This is true for infants, but it 
is Still more true when the disease occurs in children of more than a year 
old or in adults, for in these the prognosis is better than in infants. If 
the symptoms are slight, or if in a severe case vigorous treatment is 
adopti^ at an early stage of the disease, recovery i^ by no means hopeless. 

Unfortunately many cases are not brought for treatment until irre- 
parable mischief has been done. In some of* our fatal cases the condition 
found on necropsy was such that recovery might have occurred but for some 
cause wholly or partly independent of the meningitis, such as diarrhosa 
or exhaustion. But it is important to remember that subsidence of the 
cerebral inflammation does not necessarily mean a final r^iovery, and a very 
guarded prognosis must still be given ; for even after apparent recovery 
hydrocephalus may gradually ensue, and weeks or months later may 
prove fatal. Careful measurements of the size of the head should be 
recorded weekly, and the subsequent development of the cerebral functions 
closely watched. 

Amaurosis generally disappears if life is prolonged. Permanent 
deafness is rare, certainly more rare than in the epidemic disease — per- 
haps in consequence of the less degree of virulence of the micro-organism. 
But when deafness is permanent it may cause loss or arrest of speech, so 
that the child becomes a deaf-mute. A considerable degree of mental 
defect, even amounting to imbecility, is not uncommon. 

Finally, it should bo remembered that a case in which a fair recovery 
seems attained, may suddenly and unexpectedly end in death, when 
hydrocephalus may be discovered. 

Treatment. — The firSt point for consideration, in cases seen at an 
early stage of the disease, is whether paracentesis of the tympanic mem- 
branes should be performed. This operation has definitely arrested the 
symptoms in several cases under our care. Thus ft child, aged 18 
months, whose head had been retracted for three weeks (after an attack 
of bronchitis), with frequent vomiting, much irritability, nystagmus, 
occasional twitching of right-hand, and tendency to raise its hand to its 
left ear, was sent to Mr. Field, aural surgeon to St.* Mary’s Hospital, who 
punctured both tympanic membranes, and let out pus from the left ear. 
The child seemed much relieved immediately after the operation. Next 
day it was nearly well, and in five days the head-retraction hafi quite 
disappeared. 

Another child, aged 16 months, had had marked retraction of the 
head for seventeen days, with occasional discharge from the left ear, 
and at first prominence of the fontanelle. Paracentesis of both tympanic 
membranes was performed by Mr. Field. No pus was obtained, but 
three days later there was a spontaneous discharge from the right ear, and 
the next dt^ the retraction had nearly disappe^ed ; a little remained 
for about five days. „ 

A third infant, 6 months old (case published in the Practitioner (10) for 
1886), after a severe attack of broncho-pneumonia, had moderate retrac- 
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tion of the head for two days, with some divergence of eyes, contracted 
pupil^ teflse fontanelle, slight jerks of forearms and hands, partial con^, 
occasional sighing, and occasional flushing. Mr. Field punctured both 
tympanic membranes^ a little blood came from both, but no visible pus. 
Improvement followed at once, and in two or three days all the above 
symptoms had vanished. Ten days later she had obvious pain in the left 
ear, and fourteen days ^fter the operation she was again in a semi-coma- 
tose state, with diverging o^es, with marked and frequent spasmodic 
contractions of the facial muscles, and with some jerks of the hands. 
Paracentesis of both tympanic membranes was repeated. On this occasion 
distinct pus came fr6m the left ear, a little blood from the right. The 
spasmodic movements' ceased at once, and recovery followed. This child 
is now a well-devbloped girl of thirteen years, with good intelligence and 
normal hearing. 

In all these cases, and in several others in which paracentesis was 
performed by Mr. Pollard at University College Hospital, the symptoms 
were mainly due, no doubt, to otitis. In several other instances of severe 
head-retraction the operation has failed to give relief. But in view of 
the difficulty of diagnosis between otitis and meningitis, and of the fact 
that the former condition is often a cause of the latter, it is always desir- 
able to have the tympanic membranes incised if the patient be seen at or 
soon after the onset of the illness, and if the help of an aural surgeon can 
be obtained. Considering the smallness of the parts in an infant, and 
the importance of the structures surrounding the tympanum on all sides, 
this operation should not be undertaken by any one unskilled in aural 
surgery. [See article “Diseases of the Ear,” p. 677.] 

When a case of meningitis is seen early it may be desirable to apply 
a leech behind one or both ears. Occasionally this may obviate the 
necessity for paracentesis. 

With regard to treatment by drugs it is difficult to speak with cer- 
tainty. We thiiik we have seen decided benefit follow the vigorous 
administration of mercury ; and in some cases thus treated, which were 
fatal, we were struck by the scantiness of the inflammatory lymph found 
after death (P.M. 19, 22, and 29), as compared with the amount foimd in 
other cases which had not been tr^ted with this drug. But of course it 
is possible that in the cases treated with mercury the inflammation may 
have b^n from the first subacute. 

Iodide of potassium in large doses has also seemed to us occasionally 
hi distinct service. If by these drugs we can procure the absorption even 
of some of the lymph which tends to block the drainage-channel of the 
brain, we may possibly succeed in preventing hydrocephalus, and so save 
the child from becoming an imbecile. The importance of this result is so 
great, and the time vrithin which such results of treatment are possible 
is so short, that large doses should be given at the earliest possi!ile moment, 
and frequently repeated^ From one to three grains of iodide should be 
adminiaterAl every two hours, even to a young infant. These doses will 
occasionally cause slight nasal catarrh, rarely an acneiform eruption, and 
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stiU more rarely vomiting ; but the condition is so grave t&at it is neces- 
auy to use the largest available dose. Young children bear iodide pro- 
portionately much better than adults ; and the same is true of mercury. It 
is almost impossible to produce salivation with meifeury in an infant, and 
difficult in an older child. In both cases the fact is probably due* to 
greater activity of elimination by the kidneys. The mercury may be 
given in the form of gray pov^der, a grain three times daily, and also by 
inunction of half a drachm of mercurial ointment twice daily. 

When the inflammatory adhesions have caused permanent obstruction 
of the drainage-channel of the brain, whether that obstruction be at the 
issues from the fourth ventricle, in the fourth ventricle itself, or in the 
iter, it is hardly possible that the mere withdrawal of fluid should prove 
of any avail. In pronounced chronic hydrocephalus, such permanent 

obstruction, we consider such withdrawal to be useless, and sometimes 
dangerous. But it occurred to us that if the adhesions were limited to the 
cerebello-mcdullary region, it might be possible in the early stage of the 
disease to break through them and re-estabhsh the drainage-channel. In 
six cases we requested our colleague Mr. Ballance, who has had largo 
experience of cerebral surgery, to trephine the occipital bone and drain 
the fourth ventricle. The first of these operations was performed by 
him in December 1891 ; the remainder during the year 1892. The 
same operation was performed subsequently by the same surgeon on two 
patients under the care of our colleagues the late Dr. Sturges and the late 
Dr. Hadden. But the operation produces considerable collapse, and in 
spite of every possible care (including the employment of an incubator to 
maintain the child’s temperature after the operation) the results ^^ave 
been unsatisfactory. And when the obstruction is in the iter, drainage of 
the fourth ventricle would of course be useless ; so also is puncture of 
the subarachnoid space of the spinal cord in the lumbar region. Drainage 
of the lateral ventricles we have employed in a few cases, occaaionally 
with some temporary benefit. In one of the six above referred to, 
trephining of the occipital bone having failed to secure the escape of 
more than a little fluid, Mr. Ballance inserted a fine trocar through the 
anterior fontanelle into one of the lateral ventricles. A moderate quan- 
tity of cerebro-spinal fluid escaped. Belief of symptoms followed, and the 
child recovered. Six weeks afterwards it was taken ill at its home with 
diphtheria, from which it died. The necropsy showed slight cicatricial 
changes at the posterior base, but no other disease in the brain. It 
should be stated that this case was one of moderate severity and treated 
in the early stage with mercury, as well as by operation. 

Since 1892 we have felt that the results of operation in the cerebello- 
medullary region scarcely justified further trial. In cases seen at an early 
stage of the disease, Mr. JfoUance is inclined to recommend the relief of 
any marked increase of intracranial pressure (usually by puncture of the 
lateral ventricles), and the subcutaneous injectioTa of a suitable antitoxic 
serum, if it can be obtained, in the hope of antagonising the microbic 
activity which causes the meningitis. We add that if such serum- 
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injections are to be of service they must be employed at an early period, 
before permanent obstruction in any part of the drainage-channel has 
had time to form. Whether such injections are used or not, it is, we 
believe, always desirable to continue the free administration of mercury. 

Dr. Sutherland and Mr, Watson Cheyne have recently advocated 
another plan of operation in congenital hydrocephalua In two cases they 
have established a penhanent drainage from the distended lateral ven- 
tricles into the subdural space by making an opening through the portex, 
in the hope that the fluid would be absorbed by means of the arachnoidal 
vi^ described by Key and Betzius. In both cases the excess of intra- 
cranial tension disappeared after the operatioa We have thought this 
plan of treatment worthy of trial in the hydrocephalus caused by 
posterior-basic medingitis. Mr. Ballance has recently (1898) performed 
this operation in several of our cases. Most of these were unsatisfactory, 
but one was a remarkable success. 

D. B. Lees. 

T. Barlow. 
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OCCLUSION OF CEREBRAL VESSELS 

Introduotory. — The blocking of cerebral vessels is of importance because 
of the effects thus secondarily produced upon the liervous structures which 
they s^rve. By any vascular occlusion th^ nutrition of the area of the 
brain related to the affected vessel is seriously interfered with, and its 
function impaired or abolished. This effect may be temporary; more 
usually it is permanent, whether the vessel occluded be a cerebral artery, 
vein, or sinus. The effect of such an occlusion on other parts of the 
body depends on the part of the brain affected ; and the character of 
the symptoms in any particular case is determined by the situation and 
extent of the area from which the blood-supply is cut off, and the nature 
of the process by which the occlusion is effect^. Blocking of vessels, as 
it occurs in the brain, may be divided into three classes : — I. blocking 
of an artery by an embolus, usually a piece of fibrin, non -infective or 
infective, carried in the blood -stream from the heart or some part 
nearer to it ; II. thrombosis in an artery ; III. thrombosis in a vein or 
sinus. 


I. Cerebral embolism. — The most common source of an embolus, 
which finds its way to the brain, is a diseased cardiac valve. The 
accident does not happen frequently in the first acute inflammation which 
affects such a valve ; it is more commonly the result of a second attack 
of endocarditis, affecting a part already roughened by old disease. 
From such a valve some loosely-attached piece of fibrin may easily be 
separated and carried away in the blood-stream. By far the commonest 
form of cardiac disease which gives rise to embolism ,is mitral stenosis ; 
and it will be readily understood how any piece of fibrin detached from 
the mitral valve may find its way into a cerebral vessel. • Aortic valvular 
disease is a comparatively rare source of embolism, though occasiohally 
it does give rise to it. An embolus may also originate from clotting 
in the left auricle. The condition likely to give rise to such an 
occurrence usually depends upon a loss of compensation in mitral 
disease, leading to a condition in which the auricle is never copipletely 
emptied. If, furthermore, a rheumatic condition be superadded, with a 
consequent state of the blood which renders it prone to coagulate, it 
will be seen how easily a clot may form, and how a piece of such clot 
may be washed into the circulation and so occlude a cerebral vessel. The 
state of the blood during pregnancy and the puerperium, and also during 
lactation, is such as to render it apt to coagulate; and embolism, the 
result of cutting in the left auricle, is usually the cause of the hemiplegia 
which Jtakes place in any of these conditions. S!rmilarly, an aneurysm of 
anyiof the large vessels at the base of the heart ibay be the soifrce of a dot 
which blocks a cerebral artery. A diseased or roughened vessel wall may 
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likewise give rise to the formation of a clot upon it. Such a clot, or a 
portion of it, may be small, and narrow the lumen without obstructing it ; 
but it may be swept ii^ the blood-stream, an(J lead to the complete occlu- 
sion of a smaller vessel more distant from the heart. In certain diseased 
conditions of the pulmonary vein a clot may pass from it into the left 
auricle, and thence into the circulation ; and in morbid conditions of the 
lung, particles, possibly Septic, may pass into the circulation through the 
pulmonary vein and its branches, and reach the brain, causing not only 
occlusion of a vessel, but also, if the particle be septic, tuberculous 
meningitis, or abscess. It is by such a mechanism, no doubt, that old- 
standing empyema is so apt to give rise to cerebral abscess. And with 
reference to the Other embolic conditions enumerated, it will bo under- 
stood that if the soifrce of the embolus be a septic one — if, for example, 
the endocarditis be of the infective variety — the embolus from such a 
source may, and often does, set up changes at the spot at which it lodges 
in the brain ; changes which depend on its septic character, and are quite 
independent of the usual mechanical consequences. It has also been said 
that an inflammatory focus in the pelvis may give rise to embolism ; it 
is unlikely, however, that any particle large enough to cause discoverable 
mechanical obstruction in a cerebral vessel could traverse the pulmonary 
capillaries uncaught. Yet in certain cases a patent foramen ovale may 
permit of cerebral embolism, even if the clot come originally from the 
venous system. It is also possible that minute organisms might traverse 
the pulmonary capillaries, which are larger than the cerebral; but in 
such a case any subsequent cerebral symptoms would be rogai-ded, not as 
the result of the slight mechanical obstruction, but rather of the infection 
which is associated with it. In cases in which* symptoms of cerebral 
vascular occlusion occurred in association with pelvic inflammation, these 
were possibly the effect of an embolus detached from a secondarily 
inflamed cardiac valye ; or of thrombosis resulting in one of the events to 
be enumerated presently. 

The local effects of embolism of a cerebral vessel are, in the first place, 
a local anaemia in the parts supplied by the vessel. There is also mdema 
of the surrounding area^ and this probably ^ves rise to impairment of 
the function of part of the brain not supplied by the blocked vessel : 
thus the extent and degree of paralysis present in the early stage of 
embolism^ is as a rule considerably greater than turns out to be the case 
after this temporary oedema has subsided. But the blocking of the 
artery leads also to a degree of venous engorgement and consequent slight 
rupture of small vessels around the spot, constituting the condition which 
is known as red softening. It is possible, indeed, so far as clinical evidence 
can Inform us, it seems certain, that in some cases, probably those only 
in which a small vessel is blocked, the collateral circulation is such as 
altogether to prevent any permanent impairment of the nutrition of the 
part supplied by the vess« which is blocked ; for in a number of cases 
recovery frozff the paralysis which follows embolism is both rapid and 
complete. In other cases, however, recovery is but partial ; and in them 
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changes take place in the softened and venously-engorged area which 

ultimately lead to the fofm^tion of a cyst, — the contents of which are 
fluid and contain blood-cr5ams, or to the formati^p of a patch of ydh/w 
softening. In the descriptjt^;bf the clinical consequences of embolism and 
thrombosis it will be point^ out how frequently, especially in young people 
with vessels otherwise healthy, recovery takes ^lace in the former to a 
very considerable degree, or even completely ; forming a marked contrast 
to the usually permanent effects of thrombosis. In the latter case the 
failure to restore nutrition by collateral circulation is probably to be 
explained by the nature of the process, and by the degenerated and dis- 
eased condition of the vessels by which such collateral circulation would 
have to be effected. * 

But from embolism local changes in the vessel which is blocked may 
also result. If the plug be of a septic or irritating character, its lodgment 
may lead to inflammatory changes in the vessel wall itself, and consequent 
extension to other vascular areas or even to other vessels. Again, on 
the side of the embolus proximal to the heart, more especially if the 
vessel be atheromatous, its coat may yield, and an aneurysm may be 
formed; in some cases of embolic hemiplegia ending in sudden death 
months after the onset of the paralysis, the rupture of such an aneurysm 
has been recognised as the cause of death. 

Embolism is more likely to occur on the left side of the brain ; prob- 
ably on account of the greater facility with which an embolus may enter 
the carotid of that side. As a matter of statistics, the left side of the 
brain is affected in about 60 per cent, the right in 40 per cent of the 
cases. The middle cerebral artery, in its trunk or one of its branches, is 
the vessel most liable tb be affected. The internal carotid itself may be 
blocked ; and the order of affection of the other arteries is — posterior 
cerebral, anterior cerebral, basilar, and cerebellar arteries. The angle at 
which the branches from the basilar come off makes the occurrence of 
embolism in them unlikely. An embolus is most apt to lodge where a 
vessel bifurcates, and where accordingly a diminution in lumen renders 
the further passage of clot impossible. 

The symptoms of embolism are the sudden paralysis ; its extent and 
degree depending on the vessel affected. But, as has already been said, 
the degree of paralysis in every case of embolism is probably more severe 
at first than it is subsequently, on account of the temporary impairment 
of a large area by the conditions consequent on the blocking of the artery. 
Consciousness may or may not be lost. In the majority of the cases it 
is lost ; and in those in which it is not affected it will probably be found 
that the vessel blocked is minute, and that the paralysis is slight and 
probably temporary. It is rarely that the profound coma attending 
hsemorrhage is present in cases of embolism ; nor, unless the embolus be 
a septic dlie, are there the febrile indications which accompany the former 
condition. Convulsion may occur if the vesseh blocked be a cortical one. 
Of course the great indication for differential diagnosis is {o be found in 
the presence or absence of some condition likely to give rise to embolism ; 
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although it must also be borne in mind that the presence of such a con- 
dition does not exclude the possibility eitj^r of haemorrhage or throm- 
bosis. The clinical features of the paralyi^arising from embolism Avill 
be considered in detail along with those reiiuB^g from thrombosis. 

IL Vascular occlusion ft*om thrombosis in an artery. — The two 
factors determining this condition are : — (i.) diseased vessels, and (ii.) 
morbid states of the blood. , 

(L) Disedsed vessds , — The most common disease in vessels — atheroma 
— is that which is present as a causal condition in most cases of throm- 
bosis. Atheroma is, of course, a senile or degenerative change. It pro- 
duces roughening*in the vessel wall, and on any injury of the endothelium 
coagulation may t&ke place, and thus start the process of occlusion. 
This mechanism may become eflfective only in conditions in which the 
blood-stream is very slow, or the blood, on account of some alteration 
in it, has become viscid, or more ready to coagulate than usual. The 
smaller cerebral arteries are peculiarly liable to be affected with atheroma ; 
and the point at which clotting starts often is at the emergence of a 
branch from an artery, the lumen of the smaller vessel having become 
narrowed by atheroma just at this point. 

(ii.) Besides the disease in the vessel wall, the state of the blood is 
of importance. Various conditions render it apt to coagulate. In old 
people it would seem as if great or unusual exertion might have this 
effect; for one of the commonest conditions under which throml>osis 
occurs is during the profound sleep which follows unusual fatigue in 
persons advanced in years. Chlorosis is another condition in which 
there is great liability to coagulation ; but in this condition the clotting 
not infrequently takes place in the veins or sinuses. During pregnancy, 
during the puerperium, and apparently after this has passed but while 
lactation is still going on, clotting may occur ; the blood states peculiar 
to gout and diabetes also favour this change. Although after typhoid 
fever the veins of the limbs are frequently the seat of coagulation, 
it may also occur in cerebral vessels — probably in artenes as well as 
veins. After diphtheria, also, it is not very uncommon to see hemiplegia 
resulting from vascular obstruction of a cerebral vessel ; and this depends, 
probably, on the blood state, with consequent thrombosis ; or it may 
result, a§ some believe, from an embolism coming from a diseased valve, 
the result of associated endocarditis. Further, any condition or disease 
which leads to very great lowering of the general strength may lead to a 
state in which thrombosis may readily occur ; and it must be remembered 
that the blocking of cerebral veins may, so far as the clinical condition 
is concerned, lead to results practically identical with those of arterial 
occlusion. 

The result, then, of vascular occlusion occurring in any dheh way is 
to lead to very -grave interference with the nutrition of the related part 
of the brainf It is probable that oedema does not occur in anything like 
the degree in which it does with embolism, on account of the condition 
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>f the blood, as well as of the vessel walL And in thrombosis there is 
lot the same capacity for collateral circulation, because the diseased 
vessel is probably in the cen^ of a district all tl)p vessels of which are 
similarly affected ; so that^ &e recovery from thrombosis, which occurs 
eis the result of atheroma in patients fairly advanced in life, is never 
BO substantial as it may be from embolism occurring in young people. 
Besides the oedema, which may result, there is sAso venous turgescence, 
and the consequent appearance of so-caUed red ioftming. This red 
softening usually undergoes certain changes, during which the colour 
becomes more and more pale until it turns to ydUm softming. But in 
some instances a more widespread change takes place, especially if a 
large cerebral vessel has become blocked ; in these lar^e yellow patches 
— the plaques jaunes of the French — are scattered thrcHighout the affected 
area, and the whole, although softer than usual, is not in the diffluent 
condition which is the usual result of local thrombosis. 

Besides thrombosis arising in connection with atheromatous or other 
degenerative conditions of blood-vessels, we have also to consider a by 
no means uncommon result of syphilis, occurring in what is known as the 
tertiary stage. By such a period no particular time after infection can be 
indicated, but a stoge at which, among other structures, blood-vessels are 
affected. As one of the phenomena of this stage changes occur in these 
structures, which result in thickening of the vessel wall, and obliteration, 
either complete or partial, of the lumen. The change consists essentially 
in proliferation of the intima, and, associated with this, there is usually 
some thickening of the adventitia also. The essential features of the 
process are considered elsewhere (“ Disease of Arteries,” vol. vi. p. 303) ; 
the process, as it concerri^ us in this place, is narrowing of the lumen, and 
consequent limitation (it may be entire cutting off) of the blood-supply of 
a certain area. The effect is interference with the function of the limb 
or limbs related to the area of the brain affected ; and while the usual 
result is hemiplegia, from a blocking of a vessel on one side of the brain, 
we may, if such a vessel as the basilar be affected, have interference 
with the functions of all four limbs, of the facial muscles, and of the parts 
subserved by the other cranial nerves. In short, «^h6 cerebral conditions 
resulting from occlusion of a vessel or vessels affected with syphilitic 
endarteritis are not to be distinguished from the results of hsemorrhage, of 
embolism, or of thrombosis resulting from atheroma ; unless itobe by a 
consideration of the mode of onset, the extent of the affection, the agp 
of the patient, the history, and the condition of other viscera. 

In many cases of so-called syphilitic hemiplegia the onset of the 
paralysis is sudden. It is often preceded for some days, or longer, by 
severe continuous or paroxysmal headache, or by symptoms of general 
but indefinite illness j not uncommonly with mental symptoms. Convulsion 
may also precede the paralysis, and this is sometimes unilateral. The 
paralysis, as has been stated, is usually sudden in its onset, and frequently 
accompanied by coma, which may last for days, and, indeed, may not be 
recovered from. There may be evidence of syphilitic processes elsewhere, 
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such as gumma in the liver, nodes in the bones, and such like ; and not 
uncommonly there is marked thickening and hardening of the coats of the 
radial arteii^ so that^they feel like cords under the finger. The victims 
of the condition are usually under forty, and it is often impossible to 
obtain a definite^ history of syphilis. But given a patient under forty, 
in whom there is no e^dence of cardiac or renal disease, or any other 
condition likely to give rise to blocking or rupture of vessels, we 
are justified, even in the absence of any confirmatory history, in assum- 
ing, for purposes^ of treatment at least, that the condition is the 
result ^ of syphilitic arterial disease. Unless such a case were mot 
with in the early, stage, and submitted at once to energetic anti- 
syphilitic treatni^nt^ the hemiplegia is likely to be persistent. When 
occlusion of an artery sufficiently large to cause hemiplegia has taken place, 
necrotic changes are as apt to occur in the area supplied by the artery as 
in any other condition leading to complete blocking. And it may bo that 
much less is to be hoped for from the collateral circulation than in cases 
of embolism, because it is probable that the other arteries in the vicinity 
are similarly affected, if not quite so severely. If, however, the patient 
is at once submitted to energetic treatment, with iodides and mercury, 
the thickening of the walls of the wholly or partially occluded vessel 
may be resolved to the extent of permitting the re -establishment of 
the circulation through it ; or perhaps the walls of the neighbouring 
vessels may be so influenced as to enable them to assume the col- 
lateral circulation. If such a happy result be not obtained, then the 
affected area undergoes necrotic changes similar in character to those 
following the other kinds of vascular occlusion which have been already 
described. • 

Arteries or veins may be blocked as a result of a blood state such os 
we find present, for example, in rheumatic conditions, in diabetes, in 
typhoid fever, and in chlorosis. In these conditions the vessel occluded 
may be an artery or a vein ; in the two fonner usually an artery, in the 
two latter perhaps more often a vein : the condition will be referred to in 
dealing with the occlusion of veins and sinuses. 

In all forms of vaseular occlusion occurring in the brain there is danger 
of death at the onset ; and in many cases this actually occurs, the patient 
becoming comatose, Cheyne-Stokes respiration perhaps coming on, and 
death supervening in the course of a few days or even hours. This is 
Mrticularly true of cases in which the occlusion affects vessels, such as the 
oasilar, which subserve bilateral functions ; or those most nearly associated 
with the vital centres, such as the vertebral : and it may be stat^ generally 
that occlusion of a vessel at the base of the brain is always of more serious 
significance than occlusion of a vessel over the convexity, or of one supply- 
ing the subjacent white matter. And in any paralytic condition following 
.supposed vascular occlusion, it is always important to examfhe into the 
condition of the crani^ nerves, as a definite affection of one of these 
Miay furnisti im^rtant evidence as to the vessel occluded and, through 
that^ to the likelihood of recovery. Such evidence is not infrequently 
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to be met with ; for instance, in cases of syphilitic disease of the basilar 
artery. 

T&ie usual result, however, of the occlusion c# a cerebral vessel is 
hemiplegia, uncomplicated with any affection of cranial nerves or nuclei 
The initial condition as regards paralysis may be the same, whether the 
vessel be large or small. In many cases, in two or three weeks, when 
the effects of the first attack are seen to be * passing off, symptoms 
suggesting an extension of the original ^nischief, or some secondary 
effects of it, may take place, and lead to a fatal issue. This is especially 
true of cases of thrombosis in patients who are the subjects of eenile 
changes in the arteries. 

The character of the paralysis resulting from vasci^ar occlusion will 
naturally depend upon the function of the parts supplfed by the occluded 
vessel or vessels. The ordinary form of paralysis is hemiplegia^ in which 
there is weakness of one side of the face and trunk, and of one arm and 
leg. The whole of one side of the face is usually affected, although the 
weakness is more obvious in the lower part. The weakness of the affected 
side of the trunk is not, as a rule, very marked, although it may be dis- 
tinct enough. The arm, in the great majority of cases, is more paralysed 
than the leg ; and the explanation of these peeuliarities is to be found in 
the hypothesis advanced, in 1866, by Sir William Broadbent, and usually 
known as Broadbent’s hypothesis. The hypothesis is that bilaterally- 
associated movements are represented on both sides of the brain, and that 
the closer the bilateral association the more nearly equal is the representa- 
tion on the two sides of the brain. Thus it is well known that the two 
lower limbs are much more closely associated in their movements than the 
two upper. One arm is Very frequently used quite independently of the 
other, while a movement of one leg without some movement of the other 
is comparatively uncommon ; and in the bilateral use of the lower limbs 
for the purposes of locomotion the association is a very close one. The 
same is true, even to a greater degree, of the movements of the two sides 
of the trunk ; for it is impossible to move one side of the chest or abdo- 
men without moving the other. Facial movements again are nearly always 
bilateral ; the movements of the two sides of the forehead especially 
being very closely associated. The orbiculares palpebrarum are less closely 
associated, although some people find it impossible to close one eye with- 
out closing the other. Of the parts about the mouth the assooiation is 
still close, although less so; much closer, however, than that betweeq, 
the two legs, and still more close than that between the two arms. If, 
for example, we could suppose a vessel occluded in such a position as 
to affect the face, arm, leg and trunk areas or fibres equally, the arm on 
the opposite side would be most affected, the leg less affected, the face 
still less so, and the trunk scarcely at all — in any obvious way. Similar 
considerations explain the phenomena of the condition known imder 
the name of pseudo - bulbar paralysis, or double hemiple^ ; a con- 
dition in some ways resembling bulbar paralysis, but really resulting from 
cerebral lesions — hsamorrhage or vascular occlusion — affecting both sides 
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of the brain. ^ The condition resembles bulbar paralysis in that swallowing 
and articulation are affected. The movements subserving these actions 
are strong in their b^teral association, and consequently, according to 
Broadbent’s hypothesis, in their bilateral representation in the brain ; so 
that a lesion of one side, if it affect them in any noticeable degree, 
does so but temporarily. If, however, in addition to the weakness caused 
by a unilateral lesion, w^ have the weakness produced by a second lesion 
on the opposite side, it will be^ understood at once that considerable inter- 
ference with these actions is not only likely, but almost inevitable ; so 
that \yith such a double lesion we have a condition similar, in many 
respects, to that produced by true bulbar paralysis. 

Returning now to the usual form of paralysis resulting from vascular 
rupture or vasculaf (Kiclusion, — namely, paralysis of one side of the face and 
trunk, and of the arm and leg on the same side, — such a paralysis may be 
pui’ely motor. If, however, the area subserved by the posterior cerebral 
artery be affected, anaesthesia of the same side of the body may be present 
with affection of the special senses also on this side ; the result of a lesion 
affecting the posterior part of the internal capsule, the “ sensory crossway.” 
In such a condition there may be, and indeed there is apt to be, an 
affection of the fibres which subserve the two halves of the retinas on the 
same side as the lesion (therefore the opposite halves of the fields of 
vision), causing homonymous hemianopsid. In such a condition the leg is 
likely to suffer more than the arm ; as the leg fibres in the internal capsule 
are placed far back, and lie next to the sensory fibres. A similar con- 
dition, as regards vision, may also arise from occlusion of a vessel supplying 
the occipital lobe, and especially the cuneus ; and in such a condition, as 
well as in that resulting from a lesion of the fib»es of the optic radiation, 
there is usually, in addition to the hemianopsia, distinct peripheral 
restriction of the parts of the field in which vision is preserved ; more 
particularly of thaj which is on the side opposite to the lesion. 

In cases of lesion on the left side of the brain, spe^^ is likely to be 
interfered with, so as to result in some form of aphasia {q,v, p. 394) ; and 
in left-handed patients a right-sided lesion of the brain may give rise to 
this defect, while a leftrsided lesion in such patients may not have aphasia 
as one of its results. Dr. Hughlings Jackson has also pointed out that in 
cases of right hemiplegia in which the patient is not left-handed, and in 
which t]}ere is no aphasia, the leg suffers, as a rule, moru than the arm ; 
while the converse is also true that in cases of right hemiplegia, in which 
file leg suffers more than the arm, aphasia is not so likely to result. 
The reason for this lies, of course, in the considerable area intervening 
between the leg area or fibres and the speech area or fibres, as compared 
with the small space which separates the hand and arm centre and fibres 
from those subserving speech. 

Besides the actual powerlessness which is present in ths ^ralysed 
limb in hemiplegia, ther% is usually a considerable degree of rigidity also. 
Three kindfi of rigidity are described : (a) initial rigidity occurring at the 
onset of the lesion and a^ribed to irritation ; (5) secondary rigidity which 
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oomes on after the lapse of weeks, or it may be of months ; and (c) perma-> 
nent contracture, in which position structural changes have taken place 
in muscles, and perhaps in joints. This is really a natural consequence of 
secondary rigidity. The rigidity is a varying condition ; that is, it is not 
always equally well marked. Often in the early morning the limbs are 
less stiff ; and one curious phenomenon is that frequently, while the patient 
yawns, the hand or arm, at other times rigidly contracted, opens or 
relaxes, and becomes momentarily limp. T^e explanation of the rigidity 
is still obscure. Dr. Hughlings Jaclmon’s view that it is the result of 
unantagonised cerebellar influx is the most feasible explanation yet offered ; 
although it is difficult on such a hypothesis to understand why it should 
not be established from the very beginning, when the ^cerebral influence 
is cut off [vide art. on Spasm, vol. vi. p. 540]. ‘ * 

Along with this rigidity there is increased activity of the deep reflexes. 
The knee-jerk is unusually active, not only on the side paralysed, but 
also on the other. It is really more correct to speak of both sides of 
the body being weakened, one considerably more so than the other; 
and thus it is also with the knee-jerks ; both are increased, that on the 
weaker side more than the other. Often a rectus clonus can also be 
obtained, and usually a foot clonus, — ^at any rate, on the paralysed side. 
There is also increased activity in the wrist and elbow reflexes, and often 
also in the jaw-jerk. The superficial reflexes on the paralysed side are 
usually diminished in activity. At first there is often some difficulty with 
the bladder — usually a difficulty in passing water, so that retention may 
result ; and, unless this is relieved, overflow incontinence. This, however, 
as a rule, is a transient phenomenon. The bowels are usually constipated, 
but there is rarely any incontinence of faeces. There may also be difficulty 
at first in swallowing, and some interference with articulation ; but, except . 
in cases in which there is a lesion on both sides of the brain, these 
difficulties are usually temporary. » 

Such are the conditions met with when a vessel is either occluded or 
ruptured in the cortex, under the cortex, or in the vicinity of the internal 
capsula When the lesion affects the crus cerebri, on one side, there is 
induced not only the hemiplegic condition described, but also an affection 
of the third nerve on the side opposite to the hemiplegia. The affec- 
tion may be complete, involving the ocular movements, the levator palpe- 
brarum, and the pupil ; and depends upon a simultaneous affectiqp of the 
third nerve on the one side and the motor tract on the same side, but 
of course subserving the limbs of the opposite side. If the diseased 
vessels be those supplying the upper part of the pons, the hemiplegia is 
of the usual type — face, arm, and leg — ^all on the side opposite to the 
lesion. U, however, the affected area be the lower part of the pons — 
that is, below the point where the tract subserving facial movement 
crosses to ^its nucleus — the paralysis is of another type, crossed or 
sdtemate hemiplegia; the face being affected oh the same side as. the 
lesion, the lim^ on the opposite side. With such a lesion ^e external 
rectus muscle, on the same side as the lesion, is also liable to be paralysed. 
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Similarly, there may be wasting and weakness of the tongue on one side, 

> and of the limbs on the opposite side, from a lesion in the vicinity of the 
hypoglossal nucleus of^one side; but such a case of crossed hemiplegia is 
exceedingly rare. 

Certain conditions occasionally present in cases of hemiplegia should be 
mentioned. Among these is that form of mobile spasm, also named athe- 
tosis, which usually occifrs in association with the hemiplegia of early life. 
Fuller i^eference is made to i^ in the section dealing with the cerebral 
palsies of children (p. 741). Although, as a rule, it occurs in such cases, 
it is occasionally met with in cases in Avhich the onset has been later, 
especially in such as have been determined, apparently, by injury. In 
such cases the spasm may bo of such extreme violence as to make it 
necessary to contr3l*the affected parts forcibly. In nearly all the cases of ^ 
athetosis examined after death the apparent determining lesion has been 
below the cortex ; but in some cases in which both sides are attacked with 
the spasm the time and mode of onset are such as to suggest some injury 
<luring birth, such as usually results in submeningeal haemorrhage. It is 
also noteworthy that in one case, in which a part of the cortex was removed, 
the spasm ceased, and remained absent during the time the patient lived. 
In another case, however, the spasm, after being in abeyance a little time, 
recurred, although not with such severity as before. 

It sometimes happens that much wasting of muscles occurs on the 
hemiplegic side. Such wasting is, for the most part, the result of in- 
activity. In cases of hemiplegia occurring in early life the dwarfing of 
the affected side is not to be regarded as the result of wasting, but of 
interference with development. In the cases of adult life, however, the 
wasting is often well marked, more so in left hemiplegia ; and is usually 
associated with joint changes, probably trophic in character. The 
shoulder -joint is especially prone to suffer, and almost complete immo- 
bility of this joint^s not uncommon. If no further change have taken 
place the electrical reactions are found to be unaltered. Sometimes, 
however, the cords of the brachial plexus are involved in the changes 
round the joint ; in which case we have the usual symptoms characterising 
nerve inflammation — neuritis — namely, wasting, tenderness of nerve- 
trunks, loss or impairment of electrical reactions, perhaps the true reaction 
of degeneration, and glossy skin. Such a condition is often extremely 
painful, ^d in many cases must be regarded as of ominous significance. 

Another phenomenon, which must also bo regarded as of grave import, 
i^ the acute sloughing bedsore which occurs on the paralysed side in 
certain cases of hemiplegia. It is commonly known as decubitus acutus^ 
and, as a rule, does not come on until after the paralysis has been estab- 
lished at least a few days. This occurs unexpectedly, and usually is first 
seen as a reddish spot over the sacrum, the large trochanter, the outer 
aide of the tibia, or the heel. In spite even of the greatest %are rapid 
necrosis may take place f and, when the slough has separated, it is seen 
that the soft is not merely superficial, but that the deeper parts are 
effected, it may be down even to the bone. The exact condition under- 



570 


srsrsAf OF medicjnr 


c 

lying this often sudden and unexpected change is not known. It must, 
however, be one of great gravity, and such severe trophic changes 
usually initiate a rapid deterioration. Convulsions, accompanied with 
loss of consciousness, are also of occasional occurrence after hemiplegia. 
These are doubtless the result of the irritation caused by the initial 
lesion. Although, as has been stated, convulsion is of occasional occur- 
rence in connection with the onset of embolic® hemiplegia, it seems to 
be of very rare incidence as a later phenomenon in this condition. In 
some cases in which such con\aLlsion occurs as a post-hemiplegic pheno- 
menon there has been evidence of concomitant kidney disease, so tjiat the 
attacks may be determined to some extent by a toxic blood state. But 
it is probable that in the great majority of cases the^ exciting cause of 
the convulsions is an unstable condition of the cell^ in the vicinity of a 
cortical or subcortical lesion. 

In certain cases of hemiplegia mental derangement is a grave symptom. 
This derangement may be of the nature of acute maniacal excitement, 
and by some observers such a condition is considered to be strongly sug- 
gestive of cortical lesion. In other cases the mental peculiarity may be 
very slight, and manifest itself only as emotional instability — an undue 
readiness to laugh or to cry. This condition is more likely to occur in 
cases in which the lesion is a basal one, or a double one. Between those 
two extreme conditions varying degrees of mental disturbance may be 
present. If this be considerable it adds materially to the gravity of the 
condition ; not only because the initial lesion is probably severe, but also 
because of the additional difficulties in feeding and general management. 

Treatment. — The treatment of the conditions of cerebral occlusion 
which have been referred to in this paper is naturally best considered as 
two separate problems — A. The treatment at the onset of the condition, 
which is directed to limit the extent of the morbid state, and to counteract 
the severe and perhaps threatening symptoms whicji it may have pro- 
duced; B. the treatment to be given to the parts of the body whose 
function may have^been impaired by the cerebral lesion ; with the object 
of restoring their function as far as possible, and of preventing the contrac- 
tures and after-deformities which, as experience shows, are wont to arise. 

A. Treatment at the onset. — This must depend upon the diagnosis 
which has been made. If the case be one in which, relying upon the 
data already given, the diagnosis of embolism has been made, the treat- 
ment which suggests itself is that of almost complete rest ; both in order 
to minimise the danger attending the presence of a block in a cereb&l 
vessel which has already taken place, and to obviate the danger of another 
embolus becoming detached. If the patient be unconscious, even greater 
care is needed, in order to prevent any trophic disturbance, or such 
danger as is apt to arise from a paralytic condition of the sphincters. 
Betention«t)f urine is very apt to occur, and must be guarded against, if 
necessary, by the passing of a catheter. Thd patient will have to be 
fed regularly with liquid food, chiefly milk and beef -tea, with' the addition 
of ^alcohol if necessary. When consciousness has been, restored, a gradual 
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increase in the quantity and character of the dietary should be ordered, ^ 
' but digestive troubles must be avoided with the greatest care. The 
bowels ■will be kept ope^i, of course, but anything like violent purgation 
must be carefully avoided. If any acute cardiac disorder be present, or if 
the circulation be deranged in any way whatever, through loss of compen- 
sation or otherwise, regjird must be had to this in the line of treat- 
ment adopted. If the headache be severe, as occasionally it is, a blister, 
or, still better, a leech, applied behind the ear, or to the temple on the 
side of the lesion, will often afford great relief. 

If the lesion appear to be thrombosis, the treatment, as regards rest, 
light, easily-digested food, and attention to the state of the bladder, will 
differ in no essenti^ particular from that recommended for embolism. If 
there be no reason t<f suspect syphilis, then the condition is one of clotting 
occurring in an atheromatous artery; and the three factors which may lead 
to such a condition have to be borne in mind — the state of the vessel 
'with its roughened wall, the state of the blood with its undue tendency to 
coagulate, and a weak heart. It is probable that in many cases the in- 
discriminate use of strong, or at any rate active, purgation in all cases of 
hemiplegia does infinite harm. It is no doubt desirable to act quickly 
and smartly on the bowels in order to get rid, if possible, of any toxic 
influence of the blood which may be present ; but it must be borne in 
mind that, before remo'sdng fluid and so perhaps rendering the blood 
more viscous, a fluid of a bland character should be administered, and 
in considerable quantity; and along with it stimulants — alcohol and 
some form of strychnia — are of the highest importance. Often also the 
combination with them of nitro-glycorino (in one-drop doses of the 1 
per cent solution) seems to intensify the action of*tho strychnia, possibly 
by giving it more rapid and complete access to the part which it affects. 
When the immediate danger of any extension of the clotting has been 
removed by these means, the patient must still rest, have light food 
frequently administered, and the bowels carefully regulated. Not un- 
commonly, after a few days, there is evidence of a slight increase in the 
paralysis, and such a condition is always attended with anxiety. Death 
has been known to follopw such an extension occurring about the third 
day, and again in more than one case about the tenth day. Con- 
vulsions also may occur, but have not necessarily the same serious import, 
and they^re usually well controlled by fair doses (at least half a drachm 
a ^ay, or more) of a bromide. The tendency to them usually soon 
passes oflT, and the bromide may be omitted. If they recur later it is 
merely as a sequel, and without the more dangerous significance which 
naay be attached to them in the more acute stage of the illness. 

If there be any reason to suspect that the s3rmptoms are the conse- 
quence of thrombosis occurring in a vessel the seat of endarteritis ob- 
literans, energetic treatment by the administration of iodide of 'J)Otassium 
in full doses, and by the inunction of mercury, should be undertaken at 
once. In some cases which are .treated in this way the evidences of 
cerebral lesion disappear entirely. But it must be confessed that in the 
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great tmjority of patients undoubtedJj suffering from vascular occlusion 
from syphilitic endarteritis the result of the most energetic treatment by 
antisyphilitic remedies is very disappointing, ff the blocking be com- 
plete, and the tissue has already lost its blood-supply and Js beginning to 
decay, it is clearly hopeless to try to effect any improvement. It is 
probably only in cases in which the process of obliteration is not quite 
complete that improvement may be expected. Nevertheless, every case 
should have the same thorough treatment, as the condition of othei- 
vessels and other organs may be much benefited thereby. The mercury 
should be rubbed in twice a day, if necessary, until the gums are slightly 
touched, and this slight affection of the gums should be kept up for at 
least a month. ^ 

B. The second division of the treatment has reference to those measures 
by which the functions of the parts of the body, which have been weakened 
by the central lesion, may be restored as far as possible ; and the con- 
tractures and other deformities which are apt to arise may be prevented 
or minimised. Stiffness and restriction of movement at the different 
joints, especially of the upper extremity, is very prone to occur; and these 
parts should, from the very first, be passively moved at least once a day. 
If firm adhesion have taken place, as it is especially apt to do at the 
shoulder, it may be necessary to give an anaesthetic in order to have the 
joint freely moved. After this has been done, the patient will have to 
submit to some pain and discomfort in the daily passive movements which ‘ 
will be necessary to prevent refixation. As I have said already, this 
joint inflammation, or, as some hold, this trophic arthritic change, is some- 
times complicated with neuritis, resulting in severe pain, wasting, and 
glossy skdn. The pain in such a condition is most distressing, but great 
reli^may be afforded by the copious application of glycerine and bella- 
donna. When the pain has subsided, the use of the constant current 
and massage are the means best calculated to impro^’^e the nutrition and 
mobility of the limb. The passive movements recommended will also 
combat the inevitable tendency to contractures ; and a similar purpose is 
served by gentle faradisation of the extensor muscles of the fingers and 
wrist, so as to counteract the liability to flexor contractures. In a 
case in which, either in an early stage or later, any tendency to the^ 
occurrence of bedsores shows itself, the use of a water-bed, or water- 
pillow, is essential; and the most scrupulous care in treatment pf the skin 
must be exercised by the nurse (vide vol. i. p. 431). Frequent chaqge 
of position, the use of “ birds’ nests ” of cotton wool over tender parts, 
rubbing the back with spirit, and all the varying attention implied in the 
most assiduous nursing, are of the utmost importance. In many such 
cases the internal administration of opium seems to exercise a very 
beneficial effect. As soon as the patient is convalescent, he should be 
got out 'of bed daily, and for a longer time each day. He should be 
encouraged to walk, and to use the affected lunbs as much as possible. 
Improvement, once begun, often goes on to a surprising exfent, especially 
if the patient is young and his vessels healthy. This, of course, is 
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equivalent, or' almost so, to saying that such improvement occurs especially 
in embolic cases. But even in others there is no need to despair, although 
patient perseverance in treatment is always necessary. 

III. Thrombosis in cerebral veins and sinuses. — Besides the occlu- 
sion occurring in cerebral vessels already described, in which the vessels 
affected are for the most* part and characteristically arteries, thrombosis 
may also occur in cerebral veiqp or sintises. The blocking which occurs 
in these structures is either (A) simple or non-infective, the result of some 
general .condition ; and (B) inflammatory, or, more properly, infective, due 
to local infection with septic material. 

A Simple throThbosis. — This, the most common form, which is nearly 
always the result of Exhausting or depressing disease, is named marasmic. 
It occurs in the very young, especially in the first six months of life, or 
in the very old ; or it may occur in middle life, at the end of any long 
or exhausting illness. The sinuses, probably because of their more rigid 
walls, their peculiar structure, and the manner in which the veins pour 
their contents against the stream into some of them — especially into the 
longitudinal, are more liable to thrombosis than the veins. The longi- 
tudinal sinus is that most commonly affected ; but, in cases examined aftei' 
death, the process has usually been found to extend into one or more of 
the immediately related sinuses as well. The cerebral veins may also be 
affected ; and in some cases, as for instance at the end of an attack of typhoid 
fever, a vein may be the only vessel blocked. In early life the most 
common cause is exhausting diarrhoea; and the cardiac dilatation and 
consequent slowing of the circulation associated with the condition pro- 
duced are important factors not only in determining the thrombosis but 
also in causing its spread. Pulmonary aftection, such as pneumonia or 
pleurisy, also seems to have a specially strong tendency to the production 
of this condition. It occurs, however, not so frequently in the course of 
the illness as after the subsidence of the acuter symptoms, when the 
patient is suffering from the consequent exhaustion and prostration. 

Morbid wiWLiomy ^ — As I have already said, the longitudinal sinus is 
that most frequently affected. Sometimes the affection is solitary ; in 
most cases, however, other sinuses or veins may bo involved. In fatal 
cases the thrombosis, as a rule, extends into more than one vessel. 
Occasionally a surface vein only seems to be affected, giving rise to the 
usual symptoms of a focal lesion — unilateral convulsions and local weak- 
ness. The clots are dense, resistant, stratified, and non-adherent to the 
walls of the vein or sinus. They do not, as a rule, completely fill the 
lumen, and they tend to become organised or absorbed ; they rarely dis- 
integrate. By becoming tunnelled, they may permit the re-establishment 
of the circulation. As a consequence of the thrombosis there is intense 
congestion of the cerebral veins and capillaries ; and numerous minute 
extravasations from the Uttter may give rise to a form of red softening 
similar to tSat already described as occurring in arterial thrombosis. 
Considerable oedema may also result. The ventricles may become dis- 
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tended, and a spreading of the fluid into the retro-ocular tissue may give 
rise to pressure on the eyeballs and consequent exophthalmos. The 
condition resulting on recovery is not definitely known ; probably it is 
one of atrophy and induration of the aflected area. 

According to some observers, the form of infantile hemiplegia character- 
rised by paralysis of one side, and preceded by unilateral convulsion and 
a condition of acute and serious illness, is determined by thrombosis 
occurring in" the surface veins of weakly children. But in some of these 
cases, at least, there is acute illness with high temperature, and the con- 
ditions generally which characterise an inflammatory affection. 

Symptoms , — ^The symptoms are rarely sufficiently definite to indicate 
a certain diagnosis during life. If an indefinite dllness of cerebral 
character, ushered in by a convulsion or series of V;6nvulsions, occur in 
a patient after prolonged and exhausting diarrhoea or other serious illness 
attended with great prostration, the probability of sinus thrombosis is 
great. If this illness be further attended with oedema of the scalp, and 
if partial convulsions be present, it is to be surmised that the thrombosis 
in the sinus has extended so as to implicate a cortical vein. 

Treatment will be directed to combat the condition which has led to 
the occurrence of thrombosis. The copious imbibition of stimulating 
fluid would first bo thought of ] but if diarrhoea be still present this may 
be inadvisable. A large hot-water enema may be retained and absorbed ; 
or it may even be necessary to give an intravenous injection of saline 
fluid. As soon as the alimentary canal can tolerate hot fluids, these 
should be given in good quantity, and the patient’s general strength 
maintained. If the condition have been in any degree the result of pleural 
effusion, or other pulmonary condition, this must, of course, be treated in 
such a way as to relieve the right side of the heart, and so to accelerate the 
venous circulation. 

A sub -variety of simple or non -infective thron^osls of veins or 
sinuses is that which occurs in chlorotic patients, usually about the age 
of twenty. The sufferers are almost invariably women, and the signs of 
ansemia are, as a rule, unmistakable. The sinuses are the usual seat of 
the thrombosis, and in this variety, as in the Jast, the longitudinal is 
most frequently affected. Small haemorrhages from engorged veins or 
capillaries are usually present also. The clots in the thrombosed vessels 
are usually firm, but may be softened. In these cases there is nq. evidence 
of any other disease. 

The onset of the symptoms is, as a rule, preceded by a period of 
unusually hard work, and is signalised at the outset by the pre- 
sence of intense headache, generally accompanied with vomiting. In the 
more severe cases convulsions come on; these may be unilateral or 
bilateral, but are usually succeeded by paralysis of one side. When 
this take^ place the condition is usually serious, and ends, as a rule, in 
coma and death. Occasionally, indeed,* recovery from such a condition 
may take place, but the patient remains more or less hemiifiegic. Optic 
neuritis is frequently present ; and it is probable that many of the un- 
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explained cases of optic neuritis occurring in anssmic girls originate in 
thrombosis of veins or sinuses. In these cases recovery without serious 
damage to vision is not invariable rule. In some cases the throm- 
bosis seems to occur in the cavernous sinus, giving rise to proptosis of one 
eye and limitation of its movements, with optic neuritis. In such a case 
the clotting may spread and a serious or fatal condition ensue. In some 
cases, however, recovery* takes place, but some interference with ocular 
movements usually persists, ai^d the sight of the affected eyfe may be lost 
or impaired. 

B.. Infective thrombosis . — This second variety of sinus thrombosis, 
also spoken of as inflammatory or secondary, to distinguish it from the 
simple or primaiy thrombosis already described, occurs much more 
frequently in adulW than in children. The name implies that there is 
a focus of primary disease to which the sinus affection is secondary. In 
the great majority of cases the infective focus is in the middle ear ; but 
it may also be found in the nose, in the tonsils, in erysipelatous inflam- 
mation of the face or orbit, or in an anthrax pustule on the face. 
Compound fractures of the skull, in which the wound has become septic, 
may also be the starting-point of infective thrombosis ; and in these 
conditions the sinus may become involved, either by actual spread of 
inflammation along the tissue intermediate between the original inflam- 
mation and the sinus wall, or by way of infection of a small vein open- 
ing into the sinus, setting up thrombosis in it. When the sinus is first 
affected its inner surface becomes denuded of its epithelium, and the 
consequent roughness determines the point at which thrombosis starts. 
The wall of the vessel becomes thickened and infiltrated, so that giving 
way of the wall, and consequent haemorrhage, is •not a complication to bo 
feared in this condition. But in this way — by direct infiltration around 
the wall — the area of the process may become definitely enlarged, collec- 
tions of pus mayebe formed, and general meningitis may ensue. The 
existence of a clot in the sinus, especially of a clot the nature of 
which facilitates softening and breaking down, constitutes even a more 
serious danger of general infection in the course of the descending blood- 
current : septic particles are caught in the lung capillaries ; and abscess, 
pneumonia, or gangrene may result. Sometimes thrombi may form lower 
in the venous stream than the actual place of infection, and the clot may 
have lit^e or no tendency to break down. In such cases a venous trunk 
—like the jugular, may be completely blocked, and be palpable, as a hard 
cord, along the anterior border of the sterno-mastoid muscle. 

The symptoms of sinus thrombosis are somewhat indefinite, but their 
broad general features are sufficiently marked to permit the condition to 
be diagnosed, especially if a source of infection is ascertained. The 
local symptoms will vary, of course, with the sinus affected ; but the 
most prominent general symptoms are severe headache with vomiting, 
frequent and severe ri^rs with profuse sweating, anorexia, dianhoea, 
®^ud an ir^hgular temperature, with marked oscillations. Not infre- 
quently also there is oedema of the area of the scalp which is near 
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the thrombosed sinus — over the mastoid, for instance, if the sigmoid or 
lateral sinus is affected ; and there may also be pain, either spontaneous or 
only to be elicited on pressure. If infarction of the lung have taken place 
there may be no symptoms during the first twenty-four hours, except some 
cough and occasional sharp pain in the side. At the end of that time, how< 
ever, or even earlier, “ prune juice ” expectoration occurs, and this becomes 
more brown from the admixture of purulent sAcretion. Rales are now 
audible over the chest ; the purulent secretiqn may be abundant, and is very 
offensive, rendering extensive fumigation necessary. The stools may have 
the same offensive odour. Pain over the liver may also be complained 
of, probably from extension of inflammation through the diaphragm. 
The lungs are found extensively disintegrated, so that one or both are 
studded with abscesses. The mental condition is <ahually unimpaired, 
and may remain so almost to the very end. 

In other cases abdominal symptoms — pain, and diarrhcea, pea-soup in 
character and very offensive, with meteorism — may be present, a condition 
closely simulating typhoid fever. The symptoms usually come on about 
the second week, and are accompanied by a dry, foul tongue, and 
frequently by a dark, measly rash, sufficiently distinct from the rose- 
coloui'ed typhoid eruption. Headache is also more severe and persistent 
than in typhoid. Pallor of the face, languor, muttering delirium, and 
great prostration ensue, and death usually occurs in these cases rather 
earlier than in those of the preceding type. 

In another class of cases, a much smaller one, the symptoms of 
meningitis — excitement, agitation, twitching of muscles, squint, head- 
retraction, and delirium — are most prominent. In the great majority of 
cases, however, the symptoms are made up of a combination of those 
enumerated in the three varieties, and in the last one especially may be 
complicated further by those of abscess of the temporo-sphenoidal lobe. 

Medical treatment of this condition is of course inefficacious. In 
some cases surgical measures may relieve, or even cure. For details of 
surgical procedures with this object the reader is referred to surgical 
works, especially to the classical work of Macewen, from which much of 


the preceding description is taken. 


James Taylor. 
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ON CERTAIN AFFECTIONS OF THE EAR 

Observations on the Recognition of Aural Disease in 
Medical Practice 


Introductory remarks. 

Symptoms: — ^fness hysterical deafness, tinnitus, vertigo, Meniere's 
disease, pain, mastoKf neuralgia, palsy of the seventh nerve. 

Causes : — Syphilis, •tuberculosis, acute specific fevers. 


Intracranial complications. 

I. Abscess of brain. 

A. Non-localising symptoms. 

B. Localising symptoms of cerebellar abscess. 

C. Localising symptoms of abscess of the temporo- sphenoidal lobe. 

Some general considerations. Rarity of abscess following acute 
otitic ^ Importance of vomiting. Slight localising value of optic 
neuritis. The diagnostic significance of paralysis. 

Complications of abscess : — (a) Abscess in two situations ; (6) abscess 
with meningitis ; (c) abscess with pyaemia ; (d) abscess with acute 
hydrocephalus. 

AbsccM in unusual situations ; — (a) In middle lobe of cerebellum ; 
(6) in flocculus ; (c) in pons. . 

Diagnosis of brain abscess due to ear disease from other diseases : 

(a) Tuberculous meningitis ; (6) marantic thrombosis of the sinuses ; 
(c) localised suppurative meningitis ; (d) vascular lesions. 

Some general* remarka 
TI. Suppurative meningitia 
III. Lateral sinus pyeemia. 

Diagnmis from enteric fever. Remarks on pneumococcus infection. 

I^* Lateral sinus septicsecnia 
V. Lateral sinus saprssmia 

Introduetory remarks. — The question is not seldom asked : “ Is this 
an case ? ” A symptom, or group of symptoms, such as vertigo, 
nysta^^us, optic neuritis, vomiting or drowsiness, prompts the above 
question ; and on the truth of the answer the - life of the patient may 
depend. In treating of the diseases of any organ it is" desirable, first, to 
consider the effects produced by morbid processes in the organ itself, the 
results of which are limited to the production of structural changes which 
cause impairment or ^rtu^^tion of function in a greater or less degree ; 
s^ndly, to k^ep in view tne relation which may arise between diseases 
of the organ and affections of other parts of the body, or of the body 
generally, either through the influence which loss or alteration of the 
VOL. VII 2 P 
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{tU)iction of the organ exercises on the general well-being, or through the 
effeots produced by the extension of the morbid processes themselves to 
neighbouring or distant parts. 

This is notably true in the case of the ear. A due appreciation of 
all that pertains to its structural integrity and pathological relationships 
is of the greatest importance on account of ^the rapidity with which 
the function of hearing may be damaged, or life itself jeopardised ; 
for the interval during which these disaa^^rs can be obviated is of brief 
duration. 

The ancients were cognisant of the danger attending certain forms of 
ear disease ; and even in the present day there is no cl^s of cases which 
may present more difficulty in diagnosis, or requ^ greater skill in 
treatment. ^ * 

The symptoms commonly induced by disease of the auditory apparatus 
— deafness, tinnitus, vertigo, pain and facial palsy — will ^t be con- 
sidered, and then the diagnosis of the more important diseases of the ear 
and complications will claim attention. 

Deafness, — ^Deafness does not necessarily indicate disease of the ear. 
Tympanic and nervous deafness can readily be distinguished by appropri- 
ate tests. Deaf-mutism is either congenital or acquired, usually the former ; 
inheritance is a potent cause ; acquired deaf-mutism is generally a sequel 
of some febrile disease in very early life. Nervous deafness may be due 
to primary disease or injury of the labyrinth ; or to an eictension to the 
labyrinth of inflammation from the middle ear or meninges ; or to implica- 
tion of the trunk or connections of the auditory nerve in meningitis or 
tumour; or, finally, to disease of the cortex of the opposite temporo- 
sphenoidal lobe, or of the white substance within it 

Hysteric^ deafness undoubtedly occurs, and can be diagnosed by the 
presence of other signs of hysteria ; by its sudden onset after emotional 
disturbance, by the absence of evidence of sufficient cause for the deafness 
in the auditory apparatus itself, and by the presence, in some cases, of 
aneesthesia of the pinna and meatus, llie hearing may return suddenly. 
The treatment consists in the treatment of the general disease, and, in 
certain cases, in the re-education of the sense oi hearing. The following 
illustrative cases may be cited : — 

Cabs 1.^ — Female, age 21. Neurotic family. Right membrane incised for 
otitis following throat, inflammation. After all local symptoms had subsided 
complete bilateral deafness of nervous type rapidly set in. Hearing suddenly 
returned after four montha 

Cabs 2. — ^Female, age 16. Loss of power in arms and legs, deafness in both 
ears, and aphonia. Deafness dated from the use of Folitzer’s bag a year before. 


^ The editor has admitted the records of many oases in this article because they arc 
of kinds which are often very variable and sometunes Cmpossible to diagnose. For 
same reason he has made no deletions in respect of articles on cerebral ftbSsess or looaliaa 
tion ; to do so would break the continuity of this article, *"<1 indeed the over-^pping< 
if any, is very slight. 
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The palsy ,aiid aphonia were obviously functional. Weir-Mitchell treatment, 
I le-education of muscles of limbs, and Qilles* method of re-education of the sense 
of hearing brought about complete recovery. 

It is not possible to distinguish between disease of the labyrinth and 
disease of the auditory nerve. If the facial nerve is paralysed, and there 
is no gross tympanic dised^e to account for the deafness, it is then probable 
that the nerves are affected by the same cause along some portion of the 
path which they have i|i common. Symmetrical nerve deafness may be 
due to symmetrical disease of the temporo-sphenoidal lobes, to disease of 
the corpora quadrigemina or medulla, or to bilateral disease of the internal 
ear of the nature of chronic inflammation, S3rphilis, or, possibly, haemor- 
rhage. Auditoiy dwr-action or hypermsthesia occasionally occurs in 
hysteria ; or, in combination with tinnitus, at the onset of acute diseases 
and during attacks of headache. 

Deaf patients who hear better in a noise are incurable : the exact 
pathological conditions present in these cases is not certainly known. 
Deafness, in a greater or less degree, occasionally occurs as an immediate 
sequel of certain diseases, independently of the occurrence of gross tympanic 
inflammation ; among these rheumatic fever, diphtheria, influenza, and 
malaria may be mentioned. The cause in some cases may be a neuritis, 
the result of the disease ; but it is not yet possible to distinguish this 
affection from the possibly permanent effects produced by the toxic action 
of certain drugs, such as salicylate of soda and quinine ; such toxic effects 
have their counterpart in the loss of vision occasionally induced by the 
excessive use of tobacco. 

Tinnitus , — The symptom is very rare in the young, and generally ap- 
pears after middle life j it is not infrequent, however, amongst students, 
and in them is often associated with excessive smoking. In these cases slight 
deafness is often pre|ent also, — from Eustachian obstniction, due to irrita- 
tion of the naso-phaiyiix or to the presence of small adenoids. Tinnitus 
is common in old persons, and is often combined with some amount of 
deafness from labyrinthine disease or other senile changes ; gouty patients, 
or those prone to migr|iine or neuralgia, often suffer from it. Sub- 
jective sounds are of various kinds, and may depend on various causes : — 
*on accumulation of wax, on the presence of foreign bodies in the meatus, 
on disease of the tympanum, on exposure to a loud sound, on falls on the 
head, on vascular changes, on anaemia, and on many central nervous con- 
ditions. Intermittent tinnitus is of better prognosis than continuous 
tinnitus. Paroxysmal vertigo may be heralded by paroxysmal tinnitus, 
and then the noise becomes distressingly intense. As a rule deafness is 
present with tinnitus, the cause of the former being also the cause of the 
latter. Conditions of the middle or outer ear act only by the influence 
they exert on the labyrinth. Elaborate sounds without any disaoverable 
deafness may be of central»origin. 

Vertigo , — ^The sense of equilibrium is the appreciation of the position 
^f the body and its relation to other objects in space ; when this sense is 
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disturbed vertigo results. In order to maintain equilibrium something 
more is required than the senses of sight and touch, and the muscular 
sense. In the co-ordination of voluntary movement the semicircular canals 
have important functions. Excitations of the nervous endings in the 
ampullsB give rise to afferent impulses which determine the issue of efferent 
impulses to the muscles. ^Disease or injury of the semicircular canals, 
implication of the vestibular portion of the auditory trunk in disease, by 
pressure or otherwise, or of its fibres o^ origin in the cerebellum, will 
cause the loss of normal ampullar impulses, and throw the co-ordinating 
function out of gear. 

Vertigo is sometimes associated with visual sensations, nervous 
exhaustion, gastric disturbances, disease of the cerebelliim, or tumour 
beneath the tentorium pressing on the auditory nefVe. It is important 
not to assume at once that the vertigo in a given cassj^is of aural origin. 
If there be no loss of hearing the labyrinth is probably affected only 
indirectly ; and even if deafness and tinnitus are present, the disease may 
still not be in the internal ear. In a great variety of diseases of the ear 
the vertigo may be slight and transient, or it may be constant, and 
associated with vomiting and tinnitus. It occurs in consequence of 
pressure on the tympanic membrane, as for instance by cerumen, or 
syringing. It reaches its acme in diseases and injuries of the membran- 
ous labyrinth. Illustrative case : — 

A nurse was syringing the ear of another nurse with a brass syringe 
furnished with a long and fine nozzle. The instrument slipped, perforate the 
upper posterior quadrant of the drum, and impinged with force on the inner 
wall of the tympanunL The girl fell at once, and for thirty-six hours suffered 
from extreme vertigo, ^quent vomiting, and loud tinnitus. Deafness was 
absolute. Six months elapsed before recovery was complete. 

Caries of the inner wall of the tympanum, even if limited and 
superficial, may induce vertigo, especially if it involve the inner boundary 
of the channel leading between the antrum and the attic ; for then the 
horizontal semicircular canal is most likely to become implicated. In 
this sense vertigo complicating chronic otorrhoea or cholesteatoma of the 
antrum or attic is of serious import, and we cannot expect the treatment 
of the disease by operation to be followed immediately by the cessation 
of the giddiness, i^treme vertigo, a roUing gait, and lateral nystagmus 
may all be due to acute otitis media : the hypersemia around the intcpse 
inflammation in the tympanum probably affects the vestibular termina- 
tion of the auditory nerve, and possibly also the meninges in the posterior 
and middle fossae. 

niustrative case 

Male,*age 29. Was seen a fortnight after an attack of influenza. During 
this fortnight he had suffered from pain in thd' right ear, extreme vertigo, 
frequent sickness^ and severe frontal and occipital headache ; bn examination 
the right meatus was greatly swollen, and there was a red blush behind the 
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pinna, and also in front of the meatus. There was marked nys^mus, 
especially on looking towards the left, the eyes were suffused, the optic discs 
congested, the pain in thfe ear and head severe, and the giddiness induced a 
rolling gait, which made it impossible for him to cross the room without 
assistance. The left knee-jerk was absent. One hour after free incision of the 
meatus and membrana tyinpani a drachm of pus escaped into the mouth, and 
all the symptoms disappeared ; up to the time of the operation there had been 
no external otorrhoea. The escape of pus by way of the Eustachian tube is 
probably explained by the obstruction of the meatus. 

Menihre^s disease. — This name is generally given to that form of aural 
vertigo which is ii^fena^ and paroxysmal. The patient may be unable 
to rise or move durk\g the attack, and he suffers from frequent vomiting 
and tinnitus. In vertigo the higher cortical centres are probably affected 
by the morbid process in the internal ear, inducing afferent impulses 
of irritation allied to those which must travel upwards in the case of 
tinnitus ; and, as in tinnitus so in vertigo, the perception of the morbid 
state is a function of the higher cortical centres. 

Probably in a few cases the occurrence of sudden labyrinthine 
hsemorrhage is the exciting cause. In most cases one ear is affected, and 
on examination partial nervous deafness can he made out. The attacks 
come on as suddenly as the gastric crisis or lightning pains of tabes, and 
the typical symptoms may arise from central lesion or tumour pressing 
on the auditory nerve or direct disease of the labyrinth. 

In a patient who was anxious to submit to any treatment which 
offered the prospect of immediate cure I proposed to divide the auditory 
nerve, having found by experiment that the difficulties of the oj^ration 
were by no means insuperable ; but as no attack took place during the 
eight weeks the patient was in hospital the operation was not done. In 
this relation it is important to note that division of the auditory nerve in 
the monkey results ifi falling towards the same side as the lesion, but in 
tumour of the auditory nerve in man (slow division) no such symptom 
has been described. 

In the case of a gentleman suffering from chronic d^ness of the 
right ear, and who was suddenly seized with persistent vomiting, extreme 
vertigo, distressing tinnitus, and total deafness in the right ear, there was 
a history of syphilis ; the administration of specific remedies restored him 
to health. •Three previous attacks had occurred, and, as the deafness and 
other symptoms disappeared, the cause was thought to have been one of 
gumma involving the posterior surface of the pe^us bone, which, by 
pressure on the auditory trunk, had induced the symptoms ; and that the 
delicate structures of the labyrinth had not been directly involvra. 

The prognosis of Meniire's disease is so far good that, under tonic 
treatment, the attacks become less frequent ; but four or five yo^™ ^^-7 
elapse before they finally pass away. In the meantime the condition o 
the patient in the attach is most distressing, and he is always in fear and 
danger of them. Dr. Bristowe said that when the d^fness becomes abso- 
lute, — ^when, in other words, the function of the auditory nerve or centre 
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is abolished, — then the manifestations of Meniere’s disease, which depend , 
on the conducting power of the vestibular portion of the nerve, also 
,cease. ‘ 

Pain. — Independently of the more common causes of pain in the ear — 
such as the pressure of hard wax and foreign bodies on the drum, obstruc- 
tion of the Eustachian tube, and inflammation o&>the drum — it is important 
to recognise that severe pain in the ear is more often indicative of purely 
local mischief than of extension to the hieninges or brain ; and that the 
absence of pain in the ear is no proof that a local suppurative inflammation 
is not extending and giving rise to some serious general illness. Neuralgia 
of the mastoid region, commonly called pain in tl^ ear, may be met 
with years after the obsolescence of all inflammatioi^ki the temporal bone, 
and is strictly comparable to the pain experienced in other bones from 
the occurrence of sclerosis after chronic i^ammation or abscess ; and it 
has to be treated in the same way, namely, by incision of the bone. 

Facial paralysis. — It is unnecessary in this place to indicate the 
difierence between cortical and peripheral facial palsy (vol. vi. p. 798). 
It is well known that when suppurative disease in the temporal l^ne has 
lasted for some time, especially in children, the facial nerve may become 
involved in the inflammation and be paralysed. This facial palsy may 
precede as well as accompany pain and external discharge ; and, especially 
in very young children,* it is by no means rare for facial paralysis to 
result from inflammation of the tympanum without any sign of inflamma- 
tion of the drum. The thinness or incompleteness of the aqueduct offers 
an explanation of the facial palsy which not infrequently accompanies 
otitis media in infants, the liability to which certainly decreases as age 
advances. In 658 cases of suppurative otitis it occurred four times 
without external otorrhoea. The diagnosis in these cases, when there is 
no reddening of the drum, can only be made by free incision of it. 

It is very common at autopsies of infants to fifld pus or muco-pus in 
the tympamun without any symptom, referable thereto, having been 
observed during life. I have often seen cases of posterior basal 
meningitis with retraction of the head in which the drum showed no 
sign of inflammation, but in which, on incision,* pus escaped. Many cases 
of acute convulsions with fever in young infants are due to the presence oi 
pus or muco-pus in the tympanum, and when the membrane is incised or 
ruptures convalescence rapidly ensues. 

Illustrative cases : — 

Case 1. — Age 1 ^ yean. Pain in the left ear one week, then left facial 
paralysis. Pain continued for another seven days, when the membrane ruptured 
and pus was discharged. 

Case 2. — Male, age 17 years. Pain right ear, four daya Fifth day : complete 
facial p&alysis. Sixth day : drum red and bulging, no external otorrhcea, but 
pus seen oozing from pharyngeal end of Eustaibhian tube. Treatment : free 
incision, leeches, fomentationa Result : profuse otorrhoea^ which rapidly 
subsided ; recovery from facial palsy in three months, under electrical 
treatment 
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Cabe 8. — (Not under care of writer.) Male, age 40. Influenza, double 
acute otitia media, double facial palsy. On the right side, free incision of 
membrane, antrum open^, and antral and attic cavities washed out with strong 
antiseptic solution. On the left side, free incision of drum only. Result : on 
the right side, complete recovery from both deafness and facial palsy ; on the 
left side, tympanum destroyed, deafness and facial palsy permanent. 

• 

Syphilis. — Hereditary eyphUis usually attacks the ear at puberty, and 
the ear affection is often present with, or shortly after, an attack of 
specific interstitial keratitis ; the keratitis yields to treatment, the deafness 
does not. In hospital practice I have seen the tympanic membranes 
becoming white %nd thick while the cornea was clearing. This 
interstitial myrin^tis is comparable with the disease of the cornea, and 
may spread inwards from the circumference of the drum. The whole 
tympanum, and the labyrinth also, may be affected in the same way ; and 
it is common to find nervous deafness coming on while the tympanic disease 
is in progress. 

Acquired syphilis , — Condylomata may appear in the meatus, and the 
contraction of ulcerative processes in the pharynx may close the mouth of 
the Eustachian tube, when the ordinary secondary changes will take place 
in the drum and other parts of the tympanum. The labyrinth may be 
involved in the late secondary or tertiary stages, the onset being gradual 
or sudden ; in some cases antisyphilitic remedies may effect a cure. 

Tubereulosls. — Tuberculosis of the tympanum often occurs in the 
course of chronic otorrhoea in early childhood. It has a tendency to 
spread to the mastoid, and to cause mastoid abscess; and, as in other 
tuberculous affections of bones in the child, large sequestra are often 
removed during operation. Tuberculosis of the tympanum may cause 
infection of other parts, as of the glands of the neck, of the membranes of 
the brain, or of the lungs ; or a general miliary infection may arise, 
which may be called later^ sinus tuberculosis, as, in this event, the 
bacilli probably ttavel in the blood-stream to distant parts. In adults 
tuberculous ulceration of the tympanum is usually associated with disease 
of the lungs or larynx. It is more painful than non - tuberculous 
otorrhoea, and solution of lactic acid is useful in treatment. 

Acute specific fevers. — Scarlet fever, measles, diphtheria, ^ and 
influenza^re frequently the exciting cause of acute otitis. The patients 
who suffer in this way from acute otitis are usually those with adenoids. 
1^6 importance of the early recognition, and prompt and eflScient treatment 
of the infiammatory conditions of the middle ear that occur in the course 
of these acute specific fevers, or shortly after them, cannot be too strongly 
insisted upon ; as great and irreparable damage to the delicate structures 
of the .tympanum and the consequent impairment of hearing are a frequent 
consequence. If the affection is bilateral the serious after-efficts are, of 
coursei much intensified.* Partial deafness on both sides is one of the 
greatest hin8i:ances to good education. 

A free incision, not a mere puncture, should be made in the posterior 
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half of the membrane, so as to give free esdt to the pus ; • if after a 
few days the free discharge does not diminish by the use of the ordinary 
antiseptic measures, the delicate structures in the tympanum are 
jeopardised. An opening should then be made into the antrum, and, 
avoiding all mechanical interference with the tympanum, that cavity 
should be flushed with an efficient antiseptic solution. The result is to 
arrest the secretion of pus, and to save the lympanum from further 
damage. Influenza often causes very i^ute otitis in the adults and 
requires the treatment described above ; the pus of this disease may infect 
the mastoid, not by way of the antrum, but by an infection which spreads 
through the posterior wall of the osseous meatus into the middle portion 
of the mastoid. Such a condition obviously calls for operation, and the 
prognosis is favourable for rapid healing of the 'M?ound, and speedy 
recovery of hearing. 

Illustrative cases : — 

Cask 1. — Female, age 13 years. Double acute otitis. Influenza extremely 
prevident at the time. When seen, drowsy, in much pain, drums bulpng and 
red, temperature 104". Free incision made in both drums ; profuse discharge. 
Temperature remained high, and discharge continued profuse for some days ; 
antrum on each side opened, and tympano-antral cavities flushed with a strong 
antiseptic ; the fluid escaped through the incisions in the drums and down the 
Eustachian tubes. Convalescence rapid, hearing returned in so perfect a degree 
that patient now, many years after the operation, is an admirable musician. 

Cask 2. — Female, age 20. Influenza, left acute otitis, incision of mem- 
brane, leeches and fomentations ; discharge continued with pain and feyer for 
two weeks. When seen, swelling along posterior wall of osseous meatus, very 
slight oedema below posterior border of mastoid. Operation ; carious track 
found, from opening in posterior wall of osseous meatus to digastric groove, 
abscess beginning to form in neck beneath deep cervical fascia. Rapid and 
complete recovery, practically no loss of hearing. 

Cask 3. — Mastoid disease following influenxa^ no eoetemal signs. — Male, 
age 1^ years. Influenza ; profuse right otorrhoea two weeks, neither swelling, 
oedema, nor evident tenderness over mastoid. Operation : diffuse suppuration 
of cellular mastoid. Complete recovery. 

Case 4. — Male, age 3^ years. Influenza ; enlarged tonsils, and adenoids ; 
very acute double otitis. Two days later, temperature 104", pulse rapid, child 
drowsy, sick several times, drums red and bulging. On incising right 
membrane, which was under such pressure that it spurted on t6 the head 
mirror, at least half a drachm of pus escaped. On incision of left drum p«is 
filled meatus. Rapid recovery from the acute condition, but slight chronic 
otorrhoea not arrest^ until adenoids were removed. 

Cask 5. — Male, age 16 years. Measles ; during convalescence sudden onset 
of severe pain in both ears, with fever. Two days later, temperature 103% 
profuse right otorrhoea, left ear severe pain, but no discharge, slight oedema 
over mastcAd. Next day, as condition was unchanged, medical attendant opened 
left mastoid and scraped out the tympanum with thA membrane and oesiclea 

A few hours later when I saw the case the proposal was made to ping the 
sinus and ligate the vein. This was n^^tiv^# R^ult of treatment : complete 
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tympanic deafness on lett side. This case illustrates the evil resultiug from 
the performance of too extensive an operation in acute otitis. The proper 
treatment was free incision of membrane and, if necessary, the drainage and 
flushing of the tympano-antral cavities by a surgical opening into the antrum. 

Swdlwg over the Tnastoid^—A. swelling over the mastoid in acute or 
chronic otitis media mtftt not be attributed immediately to inflammation 
of the bone beneath \ it may ^epend on suppuration of a mastoid gland, 
or on the escape of pus from the meatus over the mastoid between the 
cartihjginous and bony canals, as well as on the passage of pus through 
the mastoid on to the surface. 

iNTRAGRANIAti K/OMPLIGATIONS OF EAR DISEASE. — Suppurative dis- 
ease of the middle ear is a frequent cause of intracranial inflammation, 
the most important varieties of which are: I. Abscess of brain, II. 
Suppurative meningitis, and III. Lateral sinus pyaemia. 


I. Abscess of brain. — A. Non-localising symptoms . — Over 40 per cent 
of all cases of abscess of brain are secondary to disease of the middle 
ear. The site of abscess, with few exceptions, is either in the lateral 
lobe of the cerebellum, or in the temporo-sphenoidal lobe, in the immediate 
proximity of the bone disease (posterior or anterior surface of the 
petrous) from which the infection has arisen. Cerebellar abscess is twice 
as frequent as abscess in the temporo-sphenoidal lobe. It appears, too, 
that abscess in the right cerebellar hemisphere is twice as frequent as is 
abscess in the left ; and that abscess in the right temporo-sphenoidal lobe 
is more common than in the left. Abscess of tHe brain, secondary to ear 
disease, is most common between the ages of ten and twenty. The 
symptoms common to all cases of brain abscess are headache, vertigo, 
photophobia, purposeless vomiting, slow cerebration, drowsiness, optic 
neuritis, low temperature, slow pulse with irregular rhythm, slow respira- 
tion, foul breath, constipation, emaciation, pallor of face, and expression- 
less countenance. These cases usually follow long-continued otorrhoea, 
and have, commonly, & history of sudden onset of illness, with earache, a 
little fever, and sometimes shivering. 

A few exceptions to the rule that intracranial complications follow 
chronic ^torrh<3ea only may be noted ; for example, some cases of an 
%cute otitis media in the young, arising in the course of an acute specific 
fever which is shortly followed by cerebellar abscess. 

Illustrative cases : — 

Case 1 . — Male, age 7 years. April 7th, scarlet fever began ; April 24th, 
first sign of right otitis media; May 18th, mastoid symptoms; May 24th, 
mastoid' operation ; Angust 16th, death from cerebellar abscess. * 

Case 2^— Femide, agel6 years. Enteric fever September 10th, very severe 
attack. Doffble otorrhoea October 6th, preceded by deafness dating from the 
beginning of the ^ness. December 1st, right membrane healed, with large 
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perforation ; left membrane similar perforation^ through which pus was dis- 
oharging. Patient apathetic, very feeble, temp. 101**, pulse 120, variable had 
vomited occasionally. The question that had to be determined was this : was 
the patient, who was convalescing slowly from a severe attack of typhoid, in the 
state known as post-febrile fatuity, in which vomiting might occur, or was she 
suffering from an intracranial complication of otitis media ? During the next 
few days vomiting became more frequent, .but there was neither paralysis, 
anessthesia, nor optic neuritis. On December 12th, some swelling along upper 
part of left jugular. Operation : purulent thronibus in left lateral sinus, condition 
unrelieved. Death, December 15th. — Left cerebellar abscess. 

Note , — The vomiting and mental condition were due to the abscess, the 
influence of which was also seen in the temperature and pulse records. These 
were not characteristic of either lateral sinus thrombus or brain abscess. 
The temperature varied from 100** to 102% and the pulse from 100 to 130. 
Both would have been higher in uncomplicated pyoemia and lower in uncom- 
plicated abscess. It is assumed in the above cases, and is certainly true of the 
typhoid case, that prior to the acute otitis no inflammation of the ear had 
occurred. The histories are definite on this point, but in hospital practice the 
neglect of chronic otorrhoea is so common, and the memory of past events so 
imperfect, that such statements must not be readily accepted. 

In certain uncomplicated cases symptoms are present which are 
pathognomonic of the site of the lesion 

B. Localising symptoms of abscess of the cerebellarhemisphere, — (a) Abnormal 
motor phenomena : — (i.) Forced position in bed. The patient tends to 
lie curled up in bed, with the limbs flexed and the side of the face cor- 
responding to the lesion uppermost, (ii.) Conjugate deviation of the 
eyes to the side opposite to the lesion, (iii.) Horizontal nystagmus, the 
jerks being most obvious when the patient looks away from the side of 
the lesion, the jerks being towards the side of the lesion, (iv.) Marked 
paresis of the upper limb on the same side as the cerebellar lesion, (v.) 
Weakness of both lower limbs, (vi.) In rare instances muscular rigidity 
of the limbs, or spasm of the face and limbs, on the side of the lesion, 
(vii.) Exaggerated knee-jerk on the side of the lesion, (viii.) Rotation ; 
cerebellar gait ; a tendency in walking to face toward the side of the 
lesion, and to fall towards the side opposite to the lesion. (6) Abnormal 
sensory phenomena : — (i.) Deafness, if present, is on the same side as the 
lesion, and is due to local causes. (iL) No cutaneous ansssthq^ia of the 
face, trunk, or limbs. These symptoms closely resemble the effects pr^ 
duced by the removal of one lateral lobe of the cerebellum in the moni^y. 

C. Localising symptoms of abscess of the temporosphemidal lobe. — (a) 
Abnormal motor phenomena : — (i) Pai^ysis of the third nerve, in whole 
or in part, on the same side as the abscess ; a stabile pupil on the same 
side as the abscess is an important sign, (ii) Paralysis on the side of 
the body opposite to the lesion, which may be of cortical origin, the face 
being first affected, and then the arm and le^; or of internal capsule 
origin, the sequence of paralysis being revered, and the^parts being 
involved in the order — ^leg, arm, face, (iii) OccasioiiaUy convulsions 
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of the face and limbs, beginning on the side opposite to the lesion, 
(iv.) Exaggeration of the deep reflexes on the side opposite to the lesion. 
(6) Abnormal sensory phenomena : — (i.) Deafness on the side opposite to 
the lesion, due to implication of the posterior part of the temporo- 
sphenoidal convolution, (ii.) Anaesthesia of the face, trunk, and limbs 
on the side opposite tc^ the lesion ; either of internal capsule origin, when 
complete hemianassthesia is present, or of cortical origin, when there is 
partial hemianassthesia with* deficient power of localisation and loss of 
muscular sense — this being most marked in the limb corresponding to the 
cortihal area chiefly affected, (iii.) Aphasia ; if the abscess is on the left 
side in a right-lmnded patient ; this may be of motor or sensory variety, 
(iv.) There is afsq a peculiar mental phenomenon recognised as patho- 
gnomonic of lesion of the tomporo-sphenoidal lobe, namely, “ the dreamy 
state,” which may occur as the result of either a right or a left tomporo- 
sphenoidal abscess. 

The records of cases of abscess of the brain, secondary to ear 
disease, show that, in many, an incorrect diagnosis was made during the 
life of the patient, or none at all ; and in more than one instance an 
operation has been done in the wrong place, or even attempted on the 
wrong side. The lack of definite localising symptoms is most striking, 
especially in cases of cerebellar abscess \ and if any conclusion can be 
drawn from personal experience and published cases, it is that life is often 
lost from the condition of the brain escaping recognition or localisation. 
Perhaps the most important sign of abscess is vomiting. Without this 
symptom no brain abscess could be acutely extending. In cerebellar 
abscess we expect marked vertigo, frequent vomiting, occipital headache, 
and sometimes retraction of the head, which depends on the coexistence 
of meningitis of the posterior fossa. Cerebellar incoordination is a 
prominent symptom when the abscess is pressing on the middle lobe 
or extending intb it. The difficulty of diagnosis is often increased by 
the patient not being accurately examined till the intelligence is abolished, 
or BO impaired as to make a complete examination impossible. The 
history of ear trouble is often unknown to the friends of the patient, 
especially in hospital’practice ; and their stoiy, too, of the days of illness 
previous to admission is for the most part clinically valueless. 

Optic neuritis may or may not be present in a case of brain abscess, 
and it% not often of importance in localising the site of the abscess. It 
is possibly more common in cerebellar than in temporo-sphenoidal abscess. 
It may be more intense on the side of the abscess than on the other, and 
it may be present only on the same side as the abscess. It has been 
shown that optic neuritis, of intracranial origin, is due to an extension of 
inflammation to the sheaths of the optic nerves from inflamed pia mater ; 
and that in these cases, therefore, optic neuritis is pathognomonic of 
basal meningitis. Byal meningitis may be present which ^ not visible 
to the miked eye i^er death, yet which had nevertheless produced 
optic neuritis. Thus it is that some cases of chronic otorrhoea are com- 
plicated by optic neuritis. The question then arises whether there be 
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any other complication — latent brain abscess, for example — besides the 
ba^ meningitis? I have observed several such cases. The optic 
neuritis is slight, and may last for several months without impairing sight. 
It subsides when the lo^ disease, from which it arises, is efficiently re- 
moved. There is occasional headacha In one case occasional vomiting 
occurred ; but in this the patient^ who for a time^ refused operation, had 
continuous slight headache, was feeble, and sallow of countenance ; and 
the symptoms gave rise to the suspicion that a latent brain abscess was 
present. Optic neuritis may, of course, occur also in cases of chronic 
otorrhoea complicated by mastoid suppuration, or subdural abscess ; and 
is an indication for immediate operation. Optic neuritis, with a stabile 
pupil in the same eye, has sufficed to localise a temporo-sphenoidal abscess, 
^e stabile pupil is the main factor in the diagnosis. Optic neuritis 
confined to the side of the abscess is more likely to be present in temporo- 
sphenoidal than in cerebellar abscess. 

The forced position assumed in bed does not enable a diagnosis to be 
made between cerebellar and temporo-sphenoidal abscess. The typical 
position in cerebellar abscess has been mentioned. In the last two cases 
of temporo-sphenoidal abscess observed by myself the patients either 
assumed the supine position, or lay, on the side with the side of the face 
corresponding to side of lesion against the pillow. Frequent depression of 
lower jaw, and yawning, gaping, or champing movements of the jaw, have 
been observed in lesions below the tentorium, including cerebellar abscess. 

The site of headache is not often of value in locating a brain abscess. 
Fixed pain in the region of the abscess has, however, been observed, and 
also tenderness on palpation and percussion. 

Examination with speculum and probe may determine the direction 
the disease is taking, either into the middle or posterior fossa. The same 
point is often apparent during the mastoid operation, and, when doubt 
exists, may help in the location of a brain abscess. The quantity of pus 
escaping may be so great as to afford conclusive evidence that it must be 
coming from a large cavity, which can only be intracranial. Both cere- 
bellar and cerebral abscesses have been known to drain in this way. 

In my last case of temporo-sphenoidal abscess there wer-e, among 
other signs, sensory aphasia and a large continuous flow of pus from 
the left auditory meatus. The pus was found to be coming from 
an abscess in the temporo-sphenoidal lobe, through a carious ope^^ing in 
jbhe roof of the attic. The main difficulty in the diagnosis of cerebellar . 
abscess is due to the absence, in the majority of cases, of the characteristic 
paralysis. It would seem from the developmental, clinical, and experimental 
points of view that the lateral hemisphere of the cerebellum has to do with 
the innervation of the limbs. Whatever be the direct or indirect nature 
of this connection, the efferent impulses must come from the cells of the 
cortical gray^matter and of the dentate nucleus. Commonly a cerebellar 
abscess is in the anterior and outer part of the* hemisphere,^ when the 
dentate nucleus will escape ; and but few of the fibres passing from the 
gray matter to the dentate nucleus will be involved. When the abscess 
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is large, or when it is placed near the middle lobe, more of the fibres 
coming from the cortical gray matter are cut off, or the dentate nucleus 
itself is destroyed ; and then the characteristic paralysis is present. 

The conjugate movement of the eyes to the opposite side is produced 
- by the weakness of the muscles which may be considered as belonging, 
functionally, to the same side as the abscess ; the ocular paresis is, 
therefore, comparable td that which obtains in the muscles of the limbs 
on the same side as the lesion. 

Nystagmus occurs in dis^e of so many other parts of the brain 
which involve weakness of the ocular muscles, that in the diagnosis 
of cerebellar abscess this sign is only of value when associated with 
other characteristic signs. Horizontal nystagmus, nevertheless, is often 
.associated with dvease of the lateral lobe of the cerebellum, while 
rotatory nystagmus points to invasion of the middle lobe. The knee- 
* jerk, on the same side as the cerebellar lesion, is exaggerated ; this is 
exactly what we should expect in association with the weakness of the 
limbs on that side. The cerebral tonus being low, the spinal tonus is 
increased, restraint of the local action of the cord being removed. 

It has been suggested that if a tuning-fork cannot be heard on the 
diseased side, the caries, having destroyed the internal ear, has probably 
reached the posterior surface of the petrous bone ; and that under such 
circumstances it is likely that the abscess is in the cerebellum rather than 
in the temporo-sphenoidal loba That this is not an unfailing test of the 
site of abscess is shown by the fact that in the last two cases of temporo- 
sphenoidal abscess under my own care the tuning-fork could not be heard, 
pus having destroyed the internal ear. 

In cerebellar abscess the lateral ventricles » often become distended, 
and the percussion note over the pterion is markedly altered, the 
resonance being greatly increased. This has been described as a diagnostic 
sign of cerebellar abscess, under the name of tlie differential cranial percus- 
sion note. 

In abscess of the temporo-sphenoidal lobe paralysis is almost certain 
to occur, sooner or later, on the side opposite to the lesion. Convulsions 
of the opposite side ^of the body sometimes replace or precede the 
paralysis. The importance of the partial or complete paralysis of the 
third nerve on the same side as the abscess has already been pointed out. 
Anassthesia of the opposite side of the body, and possibly also hemi- 
anopsia'Trom invasion of the optic radiation, — neither of which symptoms 
hre present in cerebellar abscess, — may also be present Since the cortex 
at the front end of the hippocampal gyrus is especially connected with 
the sense of smell, it is not surprising that in a case of temporo-sphenoidal 
abscess the patient complained, many days before the definite symptoms 
appeared, of a disagreeable odour, which he referred first to one object 
and then to another. 

• Abscess in the cerebellum and in the temporo-sphenoidal lobe, like 
abscess elsewhere in the brain, may be latent, producing only general 
symptoms of ill-health, until excit^ to renewed activity by a febrile 
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attack, by a blow on the head, or by some minor operation such as the 
removal of a polypus. ^ ^ 

A voracious appetite is frequently noticed in convalescence from 
bi^ abscess, and is one of the best indications to ifhe medical attendant 
tliat the patient is making satisfactory progress. 

. About 80 per cent of^abscesses secondary to ear disease prove fatal 
l^ore the end of the fourth week; 40 per cent Mn two weeks, and less 
tl^n 10 per cent in one week from the onset of acute symptoms. 

Gases illustrating latency of abscess : — ^ 

Case 1.— (Not under care of writer.) Female, age 23. Left otorrhoca 'many 
years. January 27th : polypus removed, five days later vomiting, vertigo, and 
occipital headache, temperature varying from subnormal lOl** ; cbndition 
remained much the same with intermissions till March Vi 3rd, when mastoid 
operation was done. Left hospital April 22nd, general condition not much 
improved. Readmitted July 20 th, had been fairly well with occasional 
recurrence of the symptoms. During last fortnight had been worse : headache, 
sickness, and marked loss of fiesh. On readmission much emaciated, headache 
and vomiting, temperature 98°, pulse 60, left arm (?) weaker than right, left 
knee-jerk more brisk than right. July 2l8t : left cerebellar abscess evacuated, 
died September 14th. In the interval temperature above normal, pulse rapid, 
delirium, occipital pain and vomiting. — The left cerebellar hemi- 

sphere was nothing but a shell of softened gray matter. This case illustrates the 
^nger occasionally attending the removal of an aural polypus, and also affords 
an example of the long-continued and subacute course of a cerebellar abscess, 
lasting eight months from the first symptoms to the termination. 

Case 2. — Lateiicy of abscess and renewed activUy after the removal of a polypus, 
— Female, age 21. Tronic left otorrhoea many years. Polypus removed. 
Vertigo, staggering gait, aitd headache for a few days. Three months later 
another polypus removed ; next day headache, vomiting, vertigo, torpor and 
shivering, temperature 98°, pulse 80. Lies on right side. Twenty-four hours 
later mastoid operation and evacuation of cerebellar abscess.^ Death. Autopsy, 
— Acute abscess had been opened in inner and anterior part of left cerebellar 
hemisphere. No meniugitia No thrombosis of sinuses. 

Complieatlons of brain abscess. — ^The preceding account refers to un- 
complicated cases of brain abscess, but in complicate cases the problem 
of diagnosis is far more difi&cult 

(а) Abscess in cerebellum and in temporo-sphenoidal lobe, — ^The simul- 
taneous formation of abscess in the two situations must coilihse the 
symptoms, and probably render the diagnosis impossible. Unless one^ 
abscess form after the other, and the case be most carefully observed 
from day to day, successful treatment would be well-nigh hopel^. It has 
happen^ in practice that both abscesses have been opened. 

(б) Abscess with meningitis, — ^The symptoms of abi^ss will be modified 
or controlled by those of meningitis, according as the' abscess or the 
meningitis is the more prominent disease. In a])scess complicated with, 
meningitis the temperature is relatively high ; the pulse is quick; delirium, 
convulsions, and optic neuritis occur early ; pain in the head is severe, 
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and retraction of the head may be present, together wjtb vomiting, squint, 
and irregular respiration. 

(c) Abscess complicated by sinvs pyaemia, — The lateral sinus is often 
involved in cases of cerebellar abscess, the abscess in the cerebellum being 
secondary to sloughing of the wall of the sinus. The symptoms there- 
fore are, first, those of pyaemia, and, secondly, those of abscess. As the 
abscess increases, the jEfiental state becomes impaired, and the lower 
temperature and slower pulse of abscess replace the oscillating temperature 
and rapid pulse of pyasmia. ^ 

(d) Abscess complicated by acute hydrocephalus, — Acute hydrocephalus 
is no uncommon complication of cerebellar abscess. If an abscess burst 
or leak^into ono of the ventricles, general purulent infection of the 
ependyma occurs. • 

Illustrative Case. — F., age 11 years. Discharge from left ear three 
years. When seen all the type symptoms of cerebellar abscess were present, 
with the exception that, instead of conjugate deviation, skew deviation of the 
eyes was observed, such as I'esults from the removal of a cerebellar hemisphere 
in the monkey. Operation forthwith ; respiration ceased as the patient was 
put on the table ; large abscess of the cerebellar hemisphere evacuated during 
the performance of artificial respiration ; on the escape of pus natiual respira- 
tion returned. Kext day all symptoms had disappeared, and for seven days 
patient appeared, practic^ly well. Tenth day: temperature 90®, pulse 60, 
apathetic, screaming fits from pain in the head, pupils dilated, stabile. Acute 
hydrocephalus diagnosed ; chloroform, finger introduced into trephine opening, 
no new abscess found, descending cornu of lateral ventricle tapped by Keen’s 
method, much fluid escaped under pressure. Following day remission of all 
symptoms. Beport from pathologist, pus of abscet^ contains a pure culture of 
pneumococcus.” Fifteenth day ; without previous warning the following 
symptoms rapidly appeared: temperature 105®, pulse 140, wild delirium, un- 
consciousness, squin^ etc. Diagnosis : acute purulent infection of the distended 
ventricles, which was confirmed on withdrawal of the tiny tube that had been 
left in the descending cornu, when bubbles of air and purulent cerebro-spinal 
fluid escaped. An attempt was made at once to irrigate the lateral ventricles 
from the descending conju with warm, sterile, normal saline solution, under the 
expectation that it would escape from the fourth ventricle into the cerebellar 
abbess, and thence out through the cerebellar trephine opening. Though the 
cerebellar trephine opening was discharging cerebro-spinal fluid the plan failed, 
probably ^>ecause of some valve-like action of the wall of the opening. Nothing 
now remained but to press the use of anti-pneumococcic serum. Qreat improve- 
ment resulted. In 36 hours the ventricles contained nothing but cerebro-spinal 
fluid. The wounds assumed the pink colour characteristic of successful anti- 
toxin injection, and ceased to discharge pus ; the pulse, temperature, and 
general condition were greatly ameliorated, and consciousness returned. Six 
days later nmrked retraction of the head occurred, and the patient again became 
unconecious and died. AvJtopty, — In the cerebellar hemisphere a Ltcond abscess 
was present which had not been opened, though the finger had been introduced 
several timih into the Cerebellum and pushed in various directicms. The un- 
opened abscess was of considerable extent, antero-posteriorly and transversely, 
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but in depth it scarcely exceeded an eighth of an inch ; its upper surfiEioe 
corresponded to the upper surface of the hemisphere, and the sense of resistcmce 
to the finger was attributed to the tentoriuuL 

As illustrating the difficulty of palpating the cerebellum in cases of abscess 
the following case may be mentioned: — Female, age 12 years, had a large 
cerebellar abscess in anterior part of right lobe. Four days later a second abscess 
behind the first was evacuated. Symptoms relie^^, but in a few days 
tecvLvred. Cerebellum again explored with the finger I at the upper, inner, and 
posterior part of the hemisphere a sense of ^ resistance was felt, which was 
thought to be a thin layer of normal cerebellar tissue intervening between the 
finger and the tentorium. Death next day. Autopsy, — Two abscess cavities 
had been drained, but a third abscess was present of flattened shape, lying just 
underneath the tentorium, which had been mistaken for' normal cerebellar 
tissue. 

Abscess in unusual situations. — ^Though abscess beneath the ten- 
torium usually occui*s in the substance of the hemisphere it may be met 
with in other situations. 

(a) In the middle lobe of the cerebellum, — Septic softening may extend 
from an abscess in the lateral lobe into the middle lobe ; or an abscess 
may form in this lobe independently. The symptoms that may be 
looked for are extreme cerebellar incoordination, rotatory nystagmus, 
paresis of the trunk muscles, occipital headache, severe vertigo, and 
frequent vomiting. 

(i) Abscess of the flocculus, — In addition to the symptoms of cerebellar 
gait, nystagmus, vomiting, optic neuritis, etc., there was, in a case of my 
own, implication of the 6t^ 6th, 7th, and 8th cranial nerves, and pro- 
fuse epistaxis. - 

(c) Abscess in the pons, — ^This may occur as a primary affection, or in 
consequence of inflammatory extension from other parts. The symptoms ’ 
that may be expected are various paralyses involving both eyes, both 
sides of the face, and the limbs on both sides. The most common 
combination is paralysis of the face on one side, and of the limbs on the 
other — the face being paralysed on the side of the lesion. Other 
symptoms are difficulty in swallowing, possibly -pin-head pupils, and 
finally death by arrest of respiration. 

Diagnosis between brain abscess due to ear disease and certain* 
other diseases. — (a) Tuberculous meningitis and tuberculous tumof^, — The 
symptoms and duration of tuberculous meningitis vary so greatly that 
dmgnosis is often difficult, especially in childhood. When associated 
with chronic purulent otorrhoea the disease has been mistaken for brain 
abscess, and operative treatment undertaken which of course failed in its 
object. It is important to remember how often otitis in children is 
tuberculous, and that symptoms of intracranial disease, simulating brain 
abscess, may arise from the presence of a tuberculous mass or masses in 
the brain, or from tuberculous meningitis. I <1iave many times ex^ 
peiienoed this difficulty in diagnosis. The cases of supposed tuberculous 
meningitis in which suspicion of abscess is likely to arise are those of ear 
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diseiise palsy. The salient features in which a case of tuberculous 
meningitis differs from one of brain abscess are— (L) the temperature is 
above normal ; (ii.) th^ pulse is 100, or more rapid ; (iii.) optic neuritis is 
absent or is a late symptom ; (iv.) vomiting is neither so urgent nor so 
frequent as in abscess ; and (v.) the child is apathetic from the onset of 
illness, or, even before il^ess is suspected, is dull or irritable. 

The predominance oi certain localising symptoms in cases of tuber- 
culous meningitis, especially cjC hemiplegia, has long been well known ; 
and, before the treatment of brain abscess by operation as a systematic 
procedjire came into practice, these symptoms were often considered 
in relation to the diagnosis of meningitis from tumour. Several years 
ago I operated u^on a case in which right hemiplegia was associated 
with left purulent Otorrhoea, under the notion that a temporo-sphenoidal 
abscess was present ; but the case proved to have been one of tuberculous 
meningitis. 

Illustrative cases : — 

Case 1. — Female, age 6 years. Ill three weeks with occasional vomiting 
and right purulent otorrhoca. Mastoid operation had been performed two years 
before, on this side, for extensive disease. The child lived two weeks. During 
this time the salient points of the case were : The vomiting did not recur. 
Temperature was normal, or slightly above normal. Pulse varied from 90 to 
1 20. Convulaiom of the left aide occurred. Both pupils were dilated and fixed. 
No optic neuritis. Irregular respiration and Clieyne- Stokes breathing were 
observed towards the end. Head occasionally slightly retracted. Child apa- 
thetic and fed with difficulty. Tlie diagnosis was tuberculous meningitis 
involving chiefly the posterior fossa; at the autopsy this was confirmed, the 
disease being most marked about the medulla and pons. 

Case 2. — (Not under my care.) M., age 12. Right purulent otorrlitea, 
vomiting, drowsiness, temperature 100°, pulse 110, weakness of left arm, no 
optic neuritis nor oc'ilo-motor paralysis ; family history of consumption. Right 
temporo-sphenoidal lobe explored for abscess. Autopsy a few days later dis- 
closed tuberculous meningitis. 

Case 3. — A ypung child was under the care of a most distinguished clinician, 
now deceased, for three months. Left hemiplegia and right ear disease were 
present. The diagnosis was tuberculous meningitis. Autopay. — Chronic abscess 
of the temporo-sphenoidal lobe. 

Case 4. — Male, age 13 years. Ill for three weeks. When seen, drowsy, 
restless, anti complained of severe pain in the frontal and left temporal regions, 
n6 paralysis, no onsesthesia, no tenderness of head, no optic neuritis, knee-jerks 
and reflexes equal, pupils equal and reacted slowly, pulse 60, temperature 99°, 
retention of urine, respiration slow, head sometimes retracted, had vomited 
several times, drums normal, upper posterior quadrant on each side exhibiting 
merely a slightly more pink colour than normal ; strong family history of 
consumption. Dis^nosis : tuberculous meningitis with acute hydrocephalus. 
Ordered three leeches over each mastoid, great relief from pain ; ne^t day more 
conscious, headache much Alieved, but condition otherwise unaltered. Lumbar 
theca tapped, *not sufficient cerebro-spinal fiuid escaped to indicate distension of 
the venMcles, but mind became clearer and questions were answered ; pulse 
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went np, after operation, to 120, but temperature was subnormal; this clearly 
showing that the condition from which the boy was suffering was not acute 
hydrocephalua Nothing further was done, and a few days later the patient 
died. Autopsy, — Large left temporo - sphenoidal abscess, drums intact and 
normal, muco-pus in both tympana, no caries, some greenish discoloration of 
dura over left tegmen tympani. 

(b) Marantic thrombosis of the sinuses. — In yoilng children this throm- 
bosis as a complication of marasmus is not uncommon, and is sometimes 
associated with ear disease and paralysis. The main facts which in these 
cases distinguish them from abscess are : (i.) The temperature* above 
normal ; (ii.) the pulse more rapid ; (iii.) the slight degree of ear 
disease j and (iv.) the alternating paralysis of the eyps'and face. 

pi ' 

Case 1. — Infant, 1^ years. Ill three weeks with wasting and vomiting. 
When seen, temperature 100®, pulse 120, left otorrhdea, right facial palsy of 
cerebral type, no optic neuritis, champing movements of jaws, fontanelle full, 
no head-retraction, said to have had an alternating squint. A week later, left 
facial palsy, but no right facial palsy. Aidopsy, — Buffy, non-septic clot in left 
lateral, straight, and superior longitudinal sinuses ; vein behind each ascending 
parietal convolution plugged with clot, that on the left side most extensively so. 

Case 2. — Infant with right otorrhoea and weakness of left upper extremity 
which a week later cleared up, and weakness of the opposite upper extremity 
appeared. P.M. much the same as in Case 1. 

(c) Localised suppurative meningitis. — The diagnosis of this condition 
from cerebral abscess presents sometimes almost insuperable difficulties. 

Illustrative cases : — ; 

Case 1. — Female, age 49. Profuse left otorrhosa seven years. When seen, 
completely comatose ; had been three weeks ill. Symptoms during the ill- 
ness : severe headache, monosyllabic aphasia, paralysisc of left third nerve, 
left pupil dilated, stabile, left optic neuritis, right hemiplegia, right partial 
hemianoBsthesia ; seveial convulsions had occurred ; temperature, pulse, and 
respiration had been throughout illness above normal. Left ^mporo-sphenoidal 
lobe explored ; from one puncture about half a drachm of thick yellow pus was 
obtained. Aviopsy (next day). — A thick layer of yellow pus was found exactly 
covering the area of the left frontal and parietal lobes. Extensive disease of 
left tympanum, no temporo-sphenoidal abscess. 

The high temperature, the rapid pulse and respiration, togethS^ with the 
convulsions, pointed clearly to the invasion of the cortex rather than to &e 
presence of an intra-cerebr^ abscess. 

Case 2. — Female, age 7 years. History : said to have had double 
otorrhcea for a long time, measles four months ago ; family history of phthisis. 
When seen had been ill three weeks, severe frontal headache alternating with 
drowsines^ no optic neuritis, nor ocular paralysis, had had several fits, 
temperaturo 101*5®, pulse 100, respiration 20, pus found in left meatus, but 
none in right ear, which appeared healed j weak&ess of left arm had been 
noticed for three days. Diagnosis; temporo-sphenoidal absce&, tuberculous 
meningitis or localised suppurative meningitis. A temporo-sphenoidal abscess 
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could not possibly have produced weakness of one arm without involving either 
the face or leg. Two days later the left arm was reported to be recovering 
power, while the right arm was becoming paralysed. Auio/j ^, — Suppurative 
meningitis spreading bactwards from both frontal lobes. Origin of meningitis 
unexplained ; frontal sinuses normal. 

Case 3. — Male, age 5 years. Operation for extensive right mastoid disease. 
Three days later, high temperature, quick pulse, no vomiting, weakness of 
opposite face and arm. Obviously cortical irritation, not intra-cerebral abscess. 
Temporo-sphenoidal region exploi^d, thick layer of pus on surface, none in lobe. 

— Extensive suppurative meningitis right side. 

(d) Ernbolism^ hcBmorhage, and thrombosis . — When an elderly patient, 
who happens to have a discharge from the ear, presents symptoms of 
brain lesion, we n^Ptu^ally inquire whether the brain disease had any 
connection therewith ? In the aged the temporal bones are sclerosed, 
and if tympanic disease arises it cannot produce an infection of the brain 
until sufficient time (months or years) has elapsed for the inflammatory 
process to pass through the dense boundaries of the tympanum ; the 
comparatively rapid intracranial infection seen in young children, with 
unclosed sutures and porous bone, cannot occur. 

Again, in abscess of the brain due to ear disease, the onset of the 
brain symptoms is gradual, and they may not reach their acme for two 
or three weeks, while in vascular lesions of the brain the symptoms 
may bo fully developed in a few hours or, at most, days. In embolism 
the onset is usually instantaneous and unconsciousness is rare. In 
hsemorrhage the patient may be a sufferer from chronic heart or renal 
disease ; the onset is usually rapid, and arterial pressure in excess. In 
thrombosis the manifestation of the symptoms is* more gradual, and may 
extend over a few hours or days. 

Although no autopsy was obtained, I append one illustrative case — 
one out of many of, the kind I have met with — in order to enforce the 
point of the difficulty of diagnosis : — 

Case. — Male, age 62. Influenza. For three days had pain in left ear 
and profuse otorrhoea. On fourth day became drowsy, and then gradually 
comatose. When seen, left hemiplegia, limbs on right side rigid, no vomiting, 
temperature 102", pulse 120, eyes turned to left, no optic neuritis. Patient 
had never had ear disease before this attack. The age, the short history of 
otorrhoea, ^the absence of vomiting, the condition of the pulse and temperature, 
a»d the onset of coma in the course of a single day, excluded the dia^osis of 
brain abscess, and made the diagnosis of thrombosis almost certain ; a diagnosis 
easily explained by the weakening influence of influenza. 

Soin6 ffenoFal Femarks. — Although, when in a patient who is 
suffering from chronic purulent otorrhoea symptoms of brain abscess 
appear, it might be thought quite obvious that the infection Juad arisen 
from the temporal bone( yet cases do arise which seem to show that 
this is not always so. In one case, after severe influenza, the patient 
died with abscess in the occipital lobe ; in another, two months after a 
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severe attack of the same disease, the patient died with an abscess in the 
frontal lobe. Both had chronic purulent otorrhoea. This is not the 
place to describe the surgical technique of the treatment of these 
abscesses, but it may be pointed out that no exploration for abscess 
should be looked upon as having failed until the finger has been intro^ 
duced along the track of the trocar and canula, and determined the 
absence of a tense abnormal swelling. It is bj^po means uncommon to 
have a return of symptoms a few days afte^ the evacuation of abscess, due 
either to the refilling of the abscess from faulty drainage, or to the 
formation of a new abscess in another part of the same lobe. Jn the 
cerebellum it is by no means infrequent to have a second or even a third 
abscess. After the drainage of a brain abscess, whatever the symptoms 
of further cerebral trouble that may arise, and they* are often inexpli- 
cable, the duty of the medical attendant is to explore the brain through 
the original wound, and not to be led away to undertake a chance opera- 
tion in another region. Instead of concentrating the attention on the 
original site of abscess, the new symptoms — such as high temperature, 
rapid irregular pulse, screaming fits, retraction of head, general twitchings, 
vomiting, drowsiness, etc. — may suggest conditions which are not present, 
such as meningitis or acute distension of the ventricles ; the symptoms 
being really due to the refilling of the old abscess or to the formation of 
another. The temperature, pulse, and respiration of brain abscess are 
modified when the skull is opened, in consequence of the relief of intra- 
cranial pressure. There is great danger in delaying operation when a 
brain abscess has been diagnosed, especially in the case of abscess of 
the cerebellum, since death may occur suddenly from pressure on the 
respiratory centres. Should the natural breathing cease during opera- 
tion, artificial respiration must be ciirried on while the operation is 
continued, and the cerebellar abscess opened ; pressure is thus relieved, 
and natural breathing restored. It has been thoug]^t that in cases of 
double otorrhoea with symptoms of abscess of brain a difficulty would 
arise in determining the side of the abscess. It has always happened, 
in my experience, that the tympinic disease showed signs of greater 
activity on the side which determined the intracrsgiial infection ; although 
in cases of double otorrhoea without intracranial complication it is not 
uncommon to find the lesions and evidences of activity practically sym- 
metrical. 

It is remarkable that after operation and apparent convalescence 
some cases of brain abscess begin to retrograde and finally end fatally. 
These are cases in which large areas of the brain are involved, and the 
healing process fails at a certain stage. A similar event occurs 
occasionally after the removal of large brain tumours, and depends on a 
general nutritional failure. 

Illustrative Case. — Male, age 38. Discharge from left ear eleven years, 
complete left facial palsy seven years, vertigo, pain in head, and salloV complexion. 
Mastoid operation, small abscess size of Barcelona nut found in petrous ; two or 
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three days later he asked the nurse to boil a sixpence (he had previously been 
in the habit of givinfj her sixpence to buy eggs with). When seen next day, 
aphasia, agraphia, and i|)exia, vomiting, right face and ami slight weakness, 
right knee-jerk increased, temp. 97®, pulse 60. Operation: whole left 
temporo-sphenoidal lobe turned into abscess. Abscess wall of old standing ; 
wound healed well, but fe^le state of patient unequal to repairing so great a 
cavity in the brain, and di^th occurred in the eighth week. Autopsy showed 
healing process nearly complete ; ^the abscess had been plugged from the bottom 
with gauze for five weeks. 

II/ Diffuse suppurative meningitis. — The symptoms of localised 
suppurative meningitis, Avhich subsequently, of course, may become 
<liffused, have alresjdf lieen discussed under the diagnosis of brain abscess. 
When the inflammation is difbised the headache is very severe, the 
patient often crying out with pain ; optic neuritis occurs early ; there is 
rigidity of neck with some implication of the cranial nerves, such as 
that causing squint or irregular respiration ; the pulse is full and rapid ; 
the temperature high without the great oscillations of pyaemia ; vomiting 
occurs, and paralysis of the limbs accoixling to the gi'eater or less amount 
of invasion of the motor cortex. 

Occasionally a case is seen in which very high fever and pain in the 
ear suddenly set in, the patient having previously seemed in perfect 
health, with the exception of slight chronic otorrha^a. Severe headache 
and (usually) vomiting soon occur, followed by unconsciousness, and 
in two or three days by death, the medical man, in these meningitis 
maligna cases, having scarcely time to complete his diagnosis or to 
determine whether surgical interference be ncqessary or possible ; all 
this is very different in the cases of brain abscess in which the onset 
is much more gradual. 

Illustrative cases : — 

Case 1. — Male, age 30, was seen late one evening. Patient had gone to 
his work in the morning perfectly well ; he had had otorrheea for two years. 
Tlie acute illness began suddenly without warning at 3 p.m. with agonising 
headache ; temp, when sefen 106 '5®, face pale, lips blue, breathing rapid ; he 
had been crying out with pain in the head until unconsciousness supervened. 
Already he had incipient optic neuritis ; nothing in chest to account for the 
condition. ^Diagnosis ; meningitis. The patient lived for three days. AiUopsy. 
— Suppurative meningitis most marked over the base, but spreading over the 
vertex : tympanum extensively carious on the side from which there had been 
otorrheea. From the dura over the tegmen tympani a tiny thrombosed vein 
passed to the pia mater. It is clear that the pyogenetic infection had pro- 
ceeded along this tiny vein, and had been the cause of an acute and fierce 
explosion of suppurative meningitis. 

Cask 2. — Male, age 35. Double otorrhoca one year. Severe p^n in head 
eight days, with shivering, i;|stlessness, and delirium. March 25th : very stupid 
and torpid. Inarch 26th : very restless and could not be kept in bed, hence 
brought to hospital On admission ; double otorrhcca, cedema over left mastoid, 
severe pain left 'side of head, looked very ill, temp. 101*6®, no optic neuritis, 
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no paresis. March 27th, 2 a.m. : rigor, temp. 105*4** ; 4 A.M., operation on 
left side, large antrum full of stinking pus, tegmen antri and tympani gone, 
subdural abscess over anterior surface of petrous. | March 28th : extremely 
restless, temp. 105*4^, horizontal nystagmus, conjugate deviation of both eyes 
to right, slight right facial spasm and palsy, left knee-jerk brisker than right. 
Operation : sinus explored, no pus found in groove, but sinus contained 
non-septic thrombus ; left cerebellar hemisphere n^pnal, as would be expected 
with high temperature, absence of vomiting, and the palsy of right side of face, 
notwithstanding the nystagmus and the conjugate deviation of the eyes to the 
rightw March 29th : died, temp. 106°. Auto'p^y . — Subdural cavity over roof of 
left tympanum had been drained, dura softened in one place and showed small 
perforation. Suppurative meningitis was spreading from thp temporo-sphenoidal 
to the frontal-parietal region. i 

Note the absence of vomiting during the whole illness, the high tempera- 
ture, and the almost uncontrollable restlessness. 

III. Lateral sinus pyaemia. — Occurs both in children and in adults. 
When tympanic caries is present in childhood the immature state of 
the temporal bone is favourable to the extension of the septic process to 
more dangerous regions, to the escape externally of piurulent collections, 
and to earlier and clearer indications of deep-seated disease than are 
commonly met with in the adult. At every age lateral sinus pyaemia is 
fatal, unless early operative interference be carried out. In twenty-two 
out of fifty-seven necropsies on ear cases a purulent thrombus was found 
in the lateral sinus. It is important to note that pyaemia from disease of 
the temporal bone may prove fatal without the occurrence of thrombosis 
of the lateral sinus. 

Symptoms. — (i.) Those due to the local inflammation. A purulent 
discharge from the ear and a history of its presence for more than one 
year. The carious process must have time to extend from the antrum 
or tympanum to the bony groove for the lateral sinus. A subdural 
collection of foetid pus is usually found in the bony groove, which, by 
its presence next the dura mater bounding the sinus, inflames its wall 
and infects its contents. Local oedema and tenderness along the course 
of the sinus and of the internal jugular vein. ^Stiffness of the muscles 
of the back and side of the neck, sometimes causing retraction of the ^ 
head. Pain in the ear. 

(ii.) Those due to general infection of pysemia. Sudden onset 
with pain in ear, frontal and occipital headache, shivering, vomitipg, 
and oscillating temperature. Eigors are repeated day by day as in 
pyaemia. Vomiting may recur several times, but in pysemia is not a 
prominent symptom, as it is in brain abscess. The temperature runs up 
to 105°, and down again perhaps to normal — one or two such oscillations 
taking p^ce every twenty -four hours. The mental state may remain 
unimpaired up to the time of death. 

Eat'ly diagnosis. — In a certain proportion o! cases there is no pain in 
the ear and no otorrhoea ; thus the attention may not be drawn to the 
ear, and the examination of it may be omitted. Years ago I saw an 
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autopsy on a patient, supposed to have died from typhoid fever during a 
typhoid epidemic, in whom the lesions of lateral sinus pyaemia were 
found. ^ 

In young children a diagnosis has to be made Avithout rigors, though 
sometimes convulsions take the place of rigors. The oscillating tem- 
perature indicates the s^tic state. In children, as compared with adults, 
the temperature easily^ runs up ; and, unless the general state of the 
child correspond to the temperature, and be one of serious illness, too 
much stress must not be laid upon it. It must be remembered also 
that though the septic process is usually of pyaemic character, it may 
resemble septicsBrnia and be fatal as such Avithout rigors ; both in children 
and adults. The «diagnosis is often obscured by the application of leeches 
and blisters, whicH inflame the soft parts over the mastoid and prevent 
the proper examination of the region. As a rule the otorrheea is 
horribly offensive, but sometimes it is slight and inodorous ; yet this 
inodorous discharge may be as serious iis one which is offensive, for 
the organisms giving rise to pyaemia do not necessarily give an 
offensive odour to the pus. There may be no local a^dema over the 
mastoid, in fact no masto-squamous abscess ; because the long-continued, 
deep-seated inflammation has sclerosed the bone firound the antro- 
tympanal cavities. Tenderness may exist only at the posterior border 
of the mastoid, and is a local sign of deep-seated collections of pus in the 
bone or sigmoid groove. In one case, in which there was great swelling 
of the soft parts over the lower part of the mastoid and upper part of 
the neck, offensive pus Avas found escaping from the mastoid foramen 
and mastoid vein ; and this was subsequently proved to have come 
respectively from a subdural abscess in the groove, and from a 
suppurating clot in the sinus. The swelling and tenderness in the neck 
in the course of the internal jugular A'ein may be due to phlebitis of the 
wall of the vein, A^ich is distended Avith clot ; or the vein may be empty 
and collapsed, and swelling will then be attributable to enlarged and 
inflamed lymphatic glands. Optic neuritis may bo present in cases of 
lateral sinus pyssmia \ if present it means that the dura is so far inA^aded 
as to allow of the spre 9 .d of a basal meningitis to the region of the optic 
nerves. The presence of optic neuritis adds to the urgency of im- 
mediate operation. 

Diagju^is from typhoid . — The sudden onset, the oscillating temperature, 
the reposA^ rigors, make the diagnosis of lateral sinus pyaemia usually 
eMy ; but otorrheea may supervene in the earliest stages of typhoid, and 
in patients who have otorrheea enteric fever may begin A^th rigors. 
Murchison says i ** Enteric fever would be excluded from the diagnosis by 
a temperature approaching to normal on any evening during the first 
week,. and on the other hand by a temperature of 104*^ on the first day, 
or second morning of illness” ; and again, “ 3 out of 63 casep of enteric 
fever commenced with rigors : in several instances, not included in this 
analysis, I tave observed decided rigors, in fact all the phenomena of 
ague, during the first few days.” This experience shows that the occurrence 
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of rigors and even a sudden onset of illness do not exclude typhoid, and 
that the diagnosis of lateral sinus pyaemia must not rest only on a series 
of rigors. Clearly, if optic neuritis is present, ^rly typhoid fever is 
excluded; and the absence of knee-jerlm favours a diagnosis of intra- 
cranial inflammation rather than of enteric fever. 

Illustrative cases : — 

Case 1. — Male, age 20. When seen, headache, earache, vomiting, and 
general malaise ; six days previously had had a rigor, and onset of illness was 
therefore sudden ; discharge of fcetid pus from meatus last six months, tempera- 
ture 104**. During next few days temperature wm continuously high, and he 
had no further rigor ; on seventh day a typical typhoid eruption appeared and 
cleared up the diagnosis. If the temperature had oacilla|;ed to normal, or if a 
series of rigors had occurred, the lateral sinus would certainly have been examined 
by operation. 

Case 2. — Female, age 12. Discharge from left ear seven years. Repeated 
shivering two days. When seen, severe headache, tongue furred, temperature 
high, foetid pus escaping from left auditory meatus. The further history of 
this case was much like that of the other ; there was little daily variation of the 
temperature, no further rigor occurred, and a typhoid rash came out. 

Whether the sinus be full of clot, or of moving blood, it matters not, 
as far as treatment is concerned. In either case the poison of pyaemia is 
being poured into the sinus, or, say, through the vein of the cochlea into 
the jugular ; and the same method of treatment must be adopted. When 
there is no septic thrombosis the artificial thrombosis produced by the 
true surgical treatment may erect an eflectual barrier against further 
immediate infection from the primary focus of disease. The average 
duration of untreated lateral sinus pyaemia is three weeks. 

The intracranial complications that are commonly met with are 
suppurative meningitis, brain abscess, and extension />f the thrombosis 
to other cerebral sinuses. In one case the patient, a woman, aged 30, 
suffered from melancholia as a complication of the pyaemia, and pushed 
a carpet needle into her heart, which was not discovered until the 
necropsy. 

Notwithstanding evidence of secondary deposits the cases, though 
desperate, are not without hope ; and the medical attendant should advise 
surgical treatment, not only for the primary disease, but als^ for the 
accessible secondary purulent foci. ^ 

PneumococctLS infection, — A group of symptoms similar to those which 
arise in septic infection of the lateral sinus may occur from pneumococcus 
infection. Without wishing to dogmatise, it may be stated that the 
pneumococcus causes lesions in many other parts of the body besides the 
lung, some of which are suppurative and others undergo resolution. There 
is reason totsuppose, both on clinical and bacteriological grounds, that a 
general febrile disorder, quite comparable to othei^specific fevers, is some- 
times induced by the pneumococcus, which may or may not* be accom- 
panied by local inflammatory changes in the lung or elsewhere. The 
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middle ear is one of the most frequent extra -pulmonary seats of the 
pneumococcus ; and the otitis thus caused may occur independcntlv of 
any recognisable pneuiponia, or may precede an attack, or follow it. " In 
one of the cases of brain abscess referred to in this paper (p. 691) the 
pus yielded a pure culture of the pneumococcus. Joint suppuration is 
also caused by the pneui^coccus, and it is probable that in many cases in 
which there is acute paiti in one or more joints we have really to do with 
a pneumococcus inflammation » which undergoes resolution. In some of 
the cases in which intracranial suppurative lesions, such as meningitis, 
follow -acute otitis with unusual rapidity, particularly when accompaniecl 
by marked joint pains, this exi)lanation of general pneumococcus infection 
with multiple loca^satioiis may be thought of. 

Cases illustrativS of pneumococcus infection : — 

Case 1. — Male, age 7 years. High fever, no evident cause ; two days, then 
headache and earache, right tympanic membrane red and bulging. Pus evacuated, 
it yielded almost pure culture of pneumococcus. Fifth day : pneumonia right base. 
Recovery perfect. 

Cask 2. — Three members of one family were taken ill in succession ; the first 
had a febrile attack with joint pains, the second had suppurative otitis, and the 
third had a severe attack of pneumonia. All three mode good recoveries. 

Case 3. — Recovery from severe meningitis mith otitis, pruhahle pneunwcoeem 
infection, — Male, age 7 years. Sudden onset, with vomiting an<l headache, on 
May 10th. Seen May 12th ; pulse 108, temperature 101®, drowsy and moved 
with difficulty, tongue coated and brown, no history of phthisis ; next day wild 
delirium, some retraction of head, no paralysis, right optic disc blurred, scream- 
ing, convulsions, convergent stiuint. Temperature continued high, but with 
large daily oscillation for next fortnight, but kept below 100® from May 27th to 
June 15th, when there was a temporary renewal of fever. Optic neuritis became 
well marked, but the squint only lasted a few days ; some days after admission 
purulent discharge from right ear, but without relief to the symptoms. Frequent 
convulsions occurred. After several months* illness the patient, though he 
reached the last degree of emaciation, ultimately recovered, improvement 
beginning on July 17tli. He was discharged from hospital on September 
23rd in fair health, and without much impairment of hearing. 

Cases illustrating lateral sinus pyaemia and some fatal complications : — 

Case 1. — Ambulatory lateral sinus pyirmia, — Male, age 27. Travelled sixty 
miles, and talked into the writeFs room. Right fetid otorrheea fifteen years, ear- 
ache and shivering eight days, since then shivering, sweating, headache, vertigo, 
temperature 104®. Operation same day. No swelling over mastoid, large 
stinking cholesteatomatous cavity in mastoid surrounded by hardened bone. 
Suppurating clot in sinus, upper segment of divided vein stitched to skin of neck. 
Rapid and complete recovery. 

Case 2. — Lateral sinus pymmia operated on too late. — Female, age 40. 
Foetid left otorrhoea twenty years. When seen had had a rigor every Ay for three 
end a half weeks ; temperature varied in rigors from 105® to 107 . Condition 
unrecognised Secause there was neither tenderness nor swelling over the mastoid, 
but for several days there had been swelling all down the left side of the neck. 
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Mind clear, slight icteric tinge of skin, pulse rapid and feeble. Operation : 
immense cholesteatomatous cavity in mastoid surrounded by ebumated bone. 
Suppurating clot in sinus and in vein as for as subclavian. After operation 
temperature normal ; death occurred on fourth day, apparently from heart failure. 

Case 3. — Pyaemia complicated by albuminuria in an alcoholic subject. — Male, 
age 36, publican. Six months before had liad influenza followed by profuse dis- 
charge from right ear. When seen, foetid discharge right ear, temperature 
104°, rigors, vertigo, vomiting, no mastoid signs, albumin one-sixth. Operation : 
large suppurating cavity in mastoid, much jfas in groove, disintegrating clot 
in sinus. Vein divided between two ligatures, upper ligature taken off. Next 
day temperature normal, urine contained albumin and blood. A week later 
died. Post mortem : large white kidneys. 

Case 4. — Lateral sinus pyaemia^ cerebellar abscess, deaj^ from extension to 
opposite lateral simis. — F., age 14. Right otorrhoca seven years. Earache and 
rigors commenced three weeks ago. For one week rigors have ceased, and there 
have been drowsiness, photophobia, normal temperature, and vertigo. Operation : 
inner and outer walls of sinus sloughed, torcular end had to be plugged, 
cerebellar abscess evacuated. Death four days later. Autopsy. — Purulent 
thrombus between torcular and plug. There was an abnormally free communica- 
tion with the opposite lateral sinus, and the clot had extended across the middle 
line into the opposite lateral sinus. 

Note. — Never plug the torcular end of the sinus if it can possibly be helped ; 
for the plug may dam up septic material which may cause extension of the 
thrombus to the opposite lateral sinus ; or, what is more usual, to the straight or 
superior longitudinal sinus, with which the left and right lateral sinuses are 
respectively continuous. If a plug be necessary it should be removed as soon as 
possible. 

Case 5. — Lateral sinus pymnia, extension of septic thrombosis. — Male, age 22. 
Right otorrhcca seven months, when typical symptoms of lateral sinus pyesmia 
supervened. Operation : internal jugular vein divided in neck, upper end sutured 
to skin incision. Lateral sinus opened behind ear ; proximal end had to be 
plugged with gauze, as it bled freely. For twenty days the^ patient went on well, 
but pulse was slow, bowels constipated, and skin veiy sallow. On twenty-fifth 
day, as temperature had risen and patient had been several times sick, and a 
little offensive pus had escaped from the wound behind the ear and from the 
opening of the jugular vein on the surface of the neck, the mastoid region was 
explored. Venous hcemorrhage occurred from the superior petrosal sinus, which 
was diflicult to stop. For a few days the condition improved, but then the 
mental state became altered, and he was generally sick once a day ; temperature 
and pulse were above normal. In reading he made many mistakes, and'frequently 
wept ; the right arm was w’eoker than the left, and there was slight paresis of tjie 
left side of the face. The question arose whether the condition were due to 
further extension of the thrombosis or to the development of a brain abscess. 
The temperature, which was of an oscillating character, reaching 102° daily, and 
the bilateral paralysis were in favour of thrombosis. A circle of bone was 
removed over the temporo-sphenoidal lobe, but the dura was not opened, as there 
was no evidence of intra-dural distension. The same evening he had a fit of 
tetanic type, beginning on the right side and afterwards spreading to the left ; 
the head and eyes were turned to the left, and as the fits spread to the left side 
they were turned to the right ; the fits were frequently repeated, lasted seven or 
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eight minutes, and during them fecces and urine were passed involuntarily. 

— Superior longitudinal sinus filled with a piiriform clot, as was also 
the left lateral sinus, ^hich had been infected by a small commissural vein 
crossing the torcular from the right lateral sinus. The veins passing from the 
parietal lobes to the superior sinus were plugged wdth clot, and there was here 
some yellowish exudation over the convexity of the hemispheres ; a plugged vein 
on each side about aUj’^nch behind the furrow of Rolando was peculiarly 
prominent The right superior petrosal sinus was not plugged, and it was from 
this that the bleeding had occitri*ed, as the right lateral sinus seemed firmly 
plugged with clot In the left hemisphere, immediately below the upper end of 
the Rolandic furrow^ was a small recent abscess like an almond in outline and 


size. ^ 

Case 6. — Latent sinm pycpmia, extension of thromhoda to cavernous sinus , — 
Male, age 8 years. Admitted with right otorrhcca, temperature 105“, rigors and all 
the symptoms of pyaemia. Immediate operation : vein divided between two 
ligatures, upper ligature not taken off as vein bled freely. For one week 
patient was practically well, when temperature rose to 1 03“, pulse 1 20, respiration 
24 ; was sick, but not drowsy, and there was no optic neuritis. Next day right 
eye prominent, ecchymosis of conjunctiva, ophthalmoplegia interna. Next day 
left eye similarly affected. Twenty-four hours later death. Auto2isy.—B.ighi 
lateral sinus and upper segment of internal jugular vein contained pus which 
had overflown into the inferior petrosal sinus. 

2^ote. Never leave a ligature on the upper segment of the vein for more than 

a few hours, otherwise the vein may become a test-tube of pus which will hifect 
the cavernous sinus. Septic thrombosis of the cavernous sinus is inevitably 
fatal, but the writer sees no reason why such a condition may not be successfully 
dealt with by operation, provided, of course, that interference takes place before 
the septic clot has crossed the middle line by the transverse and circular sinuses. 

Case 7 . — Lateral sinus pi/crniia, extension into shperior longitudmal sinus. 
Female, age 14 (not under care of writer). Typical symptoms : right lateral sinu.s 
involved ; usual operation. Case progressed well for a w eek, then temperature* 
gradually rose to 103“, and vomiting, headache, screaming fits, drowsiness, and 
paresis of right face and arm occurred. Right cerelK*llar hemisphere explored, 
nothing found. Right lateral and superior longatudinal sinuses con- 

tained purulent thrombi. Opening in sinus plugged with clot, behind which 
was offensive pus. Th§ tributary veins going to superior longitudinal sinus 
from left motor cortex were thrombosed, and over the left motor cortex was 
slight suppurative meningitis. 


IV. l^ateral sinus septicaemia, 
niuatrative cases : — 

Case l.—AeiUe septicamia follomng otitis m&lia oeeurHwj during cmwahscence 

from scarlet /ewr.— Female, age 6 years. Acute otorrhoea with 
oedema over mastoid. Operation : membrane incised, mastoid opened. Temper 
ture normal first three days ; when seen again a week later, tem^raturc 104, 
respiration 30, pulse 140. jaundice, diarrhoea, enlargement of liveP and eplee^ 
distension of belly, albuminuria. General infection had TOcurr^. It w 
useless to attempt by operation to prevent further infection f*®"' ^ 
focus. Ordered 10 c.c. anti-streptococcic serum every six hours, altogether 26 
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C.C. injected. Within twenty-four hours it was clear that the serum was 
controlling the septic process, and seven days after the first injection temperature 
was normal. Large hemorrhages occurred into the areolar tissue in various 
situations, but this hemophilic sequel of the septic process was successfully 
dealt with by antiscorbutic diet and the administration of calcium chloride. 
Complete recovery took place. 

Case 2. — Male, age 6 years. Scarlet fever folldwed by right acute otitis, 
temperature 103°, knocking pain in car. Operation : incision of membrane and 
opening of antrum. Improvement for two days,' then temperature rose gradually, 
and in a week had reached 104°. Pulse was rapid and irregular, no signs in 
lungs. Mastoid explored found to be cellular and to contain pus ; disease 
removed, convalescence rapid. 

Note, — The mastoid in children may be as pneumatic' or diploetic as in 
adults, — contrary to what is usually stated. 

Case 3. — Lateral sinus septicemia^ no diagnosis made, — Male, age 2 years. 
September 3rd: operation for double hare-lip. September 10th: lip healed 
satisfactorily. September 1 9th : some breaking down of wound, and child 
looked ill and refused food. September 2 let: lip wounds completely broken 
down ; from this time to October 6th, when he died, there was gradual emacia- 
tion, temperature occasionally 99° but usually normal ; towards the end some 
petechial spots appeared on the skin. Sepsis was suspected, but its origin could 
not be determined. Autopsy, — Pus in right tympanum, which was carious, 
membrana tympani normal, puriform clot in right lateral sinus, small haemor- 
rhages in the pia, pleurae, and lungs. 

Note, — The absence of signs of inflammation over the mastoid is no proof 
of the absence of extensive disease in the tympano-antral cavities, but in these 
cases in infants there is usually profuse external otorrhm^. Note also the intact 
tympanic membrane with a carious tympanum, and the absence of rigors and 
high temperature. 

V. Lateral sinus saprsemia. 

Female, age 30 ; 6^ weeks before seen had been confined*. Three days after 
parturition temperature 105°, uterus curetted, no effect on temperature, which 
rose every day to 105° or 106° ; there was no shivering nor vomiting. On the 
tenth day uterus again curetted ; meanwhile the husband and one servant had 
been taken ill with typical enteric fever, and the question arose. Was this also 
a case of typhoid ? When seen by the writer temperature had been 106° or 106° 
every day for 6j weeks. A day or two before, some deafness of the right ear 
had been discovered. Mind clear, no optic neuritis, patient thin y^d weak, 
tongue furred, temperature 106°, no recollection of a discharge from the ear^ 
though on right side drum was absent, and on wiping promontory with a little 
cotton wool the wool returned slightiy damp and offensive. Operation same 
evening : antrum deeply placed, surrounded by ebumated bone, and about twice 
the size of a pea, full of granulation tissue ; no pus. Result : no rise of tempera- 
ture after operation, rapid convalescence. 


Charles A. Ballange. 
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CEEEBRAL HEMORRHAGE 

For the purposes of thjT present article the title may he taken to include 
intracranial haemorrhages in any position. There is no part of the con- 
tents of the cranium which can be said to be free from the liability to 
rupture of blood-vessels, but of course some psirts are more prone to 
haemorrhage than others. 

That a diseased condition of the arterial walls is a necessary condi- 
tion seems certain’ p yet there are many eases, those, for instance, occur- 
ring in apparently healthy young persons, in which such a condition has 
not been demonstrated. 

Causation. — Remote Cavses . — Persons of certain physical confoimation 
have long been regarded as especially liable to cerebral haemorrhage ; such 
as have a short, thick neck, a florid complexion, and so forth : but experi- 
ence teaches that the lesion is at least cas common, if not more so, in 
persons of quite opposite build. Undoubtedly, however, there are certain 
general conditions which dispose to rupture of cerebral vessels. 

First among those must come that state in which are associated, more 
or less, interstitial fibrosis of the kidneys, hypertrophy of the left ventricle, 
and other evidences of a high arterial blood - pressure. Whatever the 
causal relation of these three factors to one another, there can bo no 
doubt that in such cases there is a strong tendency to degeneration 
of the cerebral arteries ; unfortunately, however, in the present state 
of knowledge, the extent of such degeneration must be one of inference 
only. Perhaps in the greater number of cases the only hint of such a 
condition during lifp is the raised arterial jiressure, as evidenced by tortuous 
radial and temporal arteries, incompressible pulse, accentuated aortic 
second sound, and perhaps some evidence of hypertrophy of the left 
ventricle. Such patients may or may not present a history of the arthritic 
phenomena of gout, and, after death iiratic deposits may bo found in the 
cartilages of their joints. In 50 necropsies in cerebral haemorrhage at St. 
Bartholomew’s Hospital — in which the great toe and other joints were 
opened — uratic deposits were found in 19 instances (38 per cent) ; in the 
remaining^! the cartilages were quite normal. There can be no doubt 
tfiat the part played by gout is a very imjK)rtant one, yet the arthritic 
aspect of the matter is perhaps the least important. 

There is a striking tendency to heredity in cerebral haemorrhage. A 
single lady, aged 41, during a violent attack of sea-sickness, became 
unconscious, and died in the hospital : a large haemoiThage was found, in 
the inHiftl position, which had burst into the lateral ventricles. There 
was no atheroma of the oerebral arteries, and but very little of the aorta. 
The kidney? were but slightly affected, and the heart scarcely at all 
hypertrophied. But nine members of her family, who during life had 
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presented little or no evidence of arterial or kidney disease, had died 
in the same^way. 

Certain poisons dispose to cerebral hsBmorrhc^e : of these the most 
important are syphilis, lead, and perhaps alcohol. Whether alcohol may 
operate as a direct cause is not decided ; more usually its influence is in- 
direct^ by inducing a tendency to degeneration^an influence which may 
affect the offspring. c 

In the later degenerative stages of S 3 rphili 8 the cerebral vessels seem 
to share in the general degradation of tissue, but in some instances the 
brunt of this degradation may be said to fall upon these vessels ; it is 
possible that this may explain some of those cases in which extreme 
cerebral arterial change is found without corresponding heart and kidney 
signs. 

Persons exposed to the influence of lead are, as is well known, par- 
ticularly prone to gout \ and it is probably through the mediation of gout 
that the liability in such persons to cerebral haemorrhage arises. 

Certain general blood states dispose to haemorrhage, and in these the 
brain tends to suffer equally with other tissues : such are pernicious 
anaemia, leucocythaemia, piupura, and scurvy. 

Age . — No period of life is exempt from cerebral haemorrhage, but 
inasmuch as arterial degeneration is most common in the later periods, it 
is after middle age that we find the chief liability to such haemorrhage. 
On this point, however, there seems to be a want of agreement in the 
published statistics. The following table has been prepared from the 
post-mortem records of St. Bartholomew’s Hospital during eleven years. 
In that period 3790 necropsies (medical) were made, including 132 cases 
of intracranial haemorrhage. 

The age was ascertained in 124 cases : — 



Males. 

Females. 

Total.* 

Per cent. 

8-20 years 

6 

2 

8 

6-4 

21-30 

4 

3 

7 

5-6 

31 - 40 „ 

11 

8 

O 17 

13-7 

41 - 60 „ 

32 

11 

43 

34*6 

51-60 „ 

18 1 

6 

24 

19-3 

61-70 „ . . 

14 ! 

6 

20 

16-1 

71-80 „ 

5 

0 

5 

4*^ 


90 

34 

124 



From this it will be seen that the liability seems to be greatest 
between 40 and 50, and to decline appreciably with each succeeding 
decade. 'Shese figures correspond in the main with those of Fagge, made 
from a similar source to the above. « 

Gintrac’s figures have been freely quoted by succeeding authors. 
They have the value of large numbers, but they are largely made up of 
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recorded cases, and are therefore to a large extent selected. According 
to Gintrac’s tables the percentage of cases increases with leach decade 
from the age of 30, to attain the maxium between 61 and 70. It is also 
noticeable that as many as 17 per cent fall between 70 and 80. This 
estimate, then, does not accord with the experience of two of the large 
London hospitals. ^ 

It is possible that .)senile degenerative processes may in some cases 
fall more particularly upon the arterial system, a circumstance which 
will explain the rupture of vessels in old people ; but it is contended 
that ap inherited or acquired tendency to arterial degeneration will load 
to a dangerous condition of .the vascular wall long before old age. 

Sex , — As to sex there can be no doubt that women are much less 
liable to cerebral *limmorrhage than men. Here perhaps the stfitistics of 
the post-mortem room of a general hospital may lead to an eiToneous 
conclusion. Reference to the above table shows 90 males (72*5 percent), 
and 34 females (27*4 per cent). Many of the men wore brought in from 
the street or from their work, where they hiid fallen ; women, who would 
be more likely to be seized at home, would be more likely to remain at 
home. Perhaps Gintrac’s conclusions are nearer the tmth ; namely, that 
the relation between male and female cases is about 57 to 43 per cent. 

Although women are equally liable with men to the hereditairy 
causes, they are less likely than men to acquire the arterial degeneration. 

It seems to be accepted almost as an axiom that cold weather dis- 
poses to cerebral haemorrhage ; to test this point the following Uble was 
drawn up : — 


December 

9 

March 

11 

June 

14 

September 2 

January 

10 

April 

10 

July 

*9 

October 20 

February 

13 

May 

10 

August 

12 

November 10 


32 


31 


.35 

32 


It is true that the figures are few, but the agreement in numbers between 
the seasons is rather unexpected. Gintrac’s figures sustain the impression 
that the accident is more likely to happen in the cold months. 

An appreciable percentage of cases occur in the course of infective 
endocarditis. In the present series there are 6 only, out of 132; but it 
is probable that this figure rather understates the true percentage. In 
this case.J|j}ie accident usually occurs in persons under middle life. 

The drcfwmstances under which hoemoirhage may take place are very various. 
A is quite obvious that if a vessel wall is so weakened as to be on the 
point of rupture, any sudden rise of blood -pressure (or acceleration of 
heart-beat) may precipitate such an accident. Hence wo find cerebral 
haemorrhage occurring under every possible form of excitement or strain, 
physical or mental'— as, for instance, in whooping-cough, defaecation, stooj)- 
ing or lifting, vomiting, coitus, or sudden mental excitement* Many of 
the cases brought to the hospitals have begun under the preliminary 
exaltation c9 drink. Yet in many instances the rupture takes place under 
circumstances of complete quiescence, though on this point figures are 
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wanting. A certain number of attacks occur during sleep. Of 246 
lemiplegics, in 47 (19*1 per cent) the onset was in sleep. It is, of course^ 
mpoBsible to say how many of these were due to^ hsemorrhage, and how 
nany to thrombosis; in fact, it is probable that a large number were 
dirombotic. Though the general circulation is quieter in sleeping than 
in waking, and though it is probable that the ^cortex in sleep is anaemic, 
it does not follow that there is any great diminu\ion of the blood-pressure 
in the main cerebral system of vessels ; in<}ccd, Spehl arrives at the con- 
clusion that, though the brain as a whole contains less blood during sleep 
than in waking hours, certain parts of the base (the ganglia 7) are probably 
in a state of relative congestion. 

General anatomical and physical considerations. — The copious 
blood-supply necessary for the cerebral functions is bf oVight to the base of 
the brain by four large vessels, which here form the remarkable anasto- 
mosis known as the circle, or polygon, of Willis. The anterior or carotid 
element of this is perhaps the most important in the present coimection. 

The internal carotid may be regarded in three divisions. Th^ an- 
terior division, called the anterior cerebral, passes forwards and upwards 
over the genu of the corpus callosum to supply the inner aspect of the 
hemisphere and the greater part of the anterior lobe. It anastomoses 
with its fellow by the anterior communicating artery, and it gives off 
branches internally to the head of the nucleus caudatus and to the corona 
radiata of the anterior lobe. The middle division, the middle cerebral 
or Sylvian artery, is practically the direct continuation of the internal 
carotid ; it is a large vessel, but its calibre is much smaller than that of 
the carotid, and its diminution in size is almost sudden. It is the most 
important of the cerebral vessels ; it courses laterally over the anterior 
periorated space into the fissure of Sylvius, to be distributed to the greater 
part of the anterior lobe, and to all the parietal region, including therefore 
the Bolandic area and a portion of the posterior portex. In passing 
across the anterior perforated space it gives off a number of branches at 
right angles to its own axis, which pass in to supply the so-called basic 
ganglia, the internal capsule, and part of the optic thalamus. One espe- 
cially large and important branch passes between ^he external capsule and 
nucleus lenticularis, and then into the latter ; and this branch has been 
shown by Charcot to be particularly prone to disease and rupture ; the 
third division, if so it may be called, is the posterior comgjjmicating, 
which passes backwards to join the posterior cerebrals, thus completing 
the circle of Willis. Under normal circumstances this is a small vess^ ; 
but it is an important one, as it forms the basic anastomoses between the 
carotid and vei*tebral systems. 

The vertebral arteries on entering the cranium give off the posterior 
cerebellars, and then join to form the basilar artery, which* runs forward, 
grooving the pons Yarolii, and giving off many branches, laterally and 
vertically, to supply the pons ajid cranial neiwe nuoleL Close to the 
origin of the basilar arise the median cerebellars distributed the inferior 
aspect of the cerebellum ; and at the anterior edge of the pons are given 
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oflF the superior cerebellars which supply the superior aspect of the 
cerebellum. 

The basilar divides ^ little in front of this into the two great posterior 
cerebrals, which course round the crura cerebri to supply the cortex of 
the temporo-sphenoidal and posterior lobes, sending in branches to nourish 
the crus, optic thalamus, %nd corona radiata of the posterior lobes. The 
anatomical disposition oft the vessels in the brain 1^ been exhaustively 
treated of in the works of Dur^t. 

The dura mater is supplied by (i.) the anterior meningeal, derived 
from the anterior ethmoidal branch of the ophthalmic artery ; (ii.) a few 
twigs from the ascending phar3mgeal ; (iii.) the middle meningeal, from 
the internal maxillary, a large vessel which supplies practically the whole 
of the dura mater "Except the extreme anterior part and that of the 
posterior fossae covering the cerebellum; (iv.) the small meningeal, a 
branch of the last to the Gasserian ganglion and dura mater of the 
middle fossa ; (v.) the posterior meningeal from the vertebi*al, supplying 
the dura mater of the posterior fossae. 

Besides the basic anastomosis of the circle of Willis there is every 
reason to believe that there is a free anastomosis between the cortical 
cerebral vessels. Duret admits the occasional existence of an anastomosis, 
but considers it to be less free and constant than other writers. 
However, Heubner and others, Biscous, Mendel, and Tedeschi seem to 
have demonstrated this anastomosis conclusively. The branches to 
the nuclei of the base, however, are terminal. This point is illustrated 
by a case in which the middle cerebral was found completely plugged 
soon after its origin from the carotid ; the caudate and lenticular 
nuclei were so softened that they could be almost shelled out, while the 
nutrition of the cortex was everywhere perfect. If therefore, as has 
been suggested (Tedeschi), there is any anastomosis between basic and 
cortical branches, it^ust be very inconsiderable. 

Peculiarities of the cerehral circulation. — The following features of the 
cerebral circulation may explain, to some extent, the liability of the 
vessels to disease. 

(«) The brain receives its blood by two distinct channels, the carotid 
and vertebral. 

^ (ft) In comparing these two systems it may be noted that the 
diminution^n size is more gradual in the vertebral than in the carotid ; 
which may explain the greater liability of the latter to atheroma and 
rupture. 

(c) The part of the organ requiring the greatest blood -supply is 
outside, therefore the main divisions of the great vessels are distributed 
over the cortex by gradual dichotomous division, comparable with the 
usual division of arteries all over the body. It must be owing to this 
circumstance that haemorrhage is less common by far in these vclsels than 
in those to the internal p^Ms. 

{d) The Vessels for internal distribution come off, as above described, 
at right angles from the main trunks ; such as the middle cerebral, 
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posterior cerebral, basilar. This loeans friction, for the less the angle 
made by two branches the less the resistance to the flow ; but these < 
vessels are very small, they have a comparatively short course, and are 
practically terminal. Indeed, as Mendel suggests, it is probable that 
the pressure in these small vessels is not very much less than that in the 
carotid itself. The strain then upon the '^alls of these vessels is 
probably far in excess of that on the walls of vessels of a corresponding 
calibre in the cortex or elsewhere in the hfydy. 

(e) By the researches of Bayliss and Hill doubt has been thrown 
upon the existence of a vaso-motor mechanism in the brain., They 
obtained no evidence of such a mechanism by stimulating the vaso-motor 
centre, the central end of the divided spinal cord, or the stellate ganglion. 
Accor^ng to these writers, the cerebral circulation ‘follows passively the 
changes in general arterial and venous pressure. GuUand (5), Morison 
(31a), and others, however, have found nerve fibrils on the vessels of the 
pia mater which may be vaso-motor. It is difiicult, moreover, to accept 
the proposition that an important system of vessels, provided with well- 
developed muscular coats and suppljring blood to such a highly-specialised 
organ as the brain, should be unprovided with any special direct con- 
trolling mechanism whatever. 

Pathology and Morbid anatomy. — (A) The state of the blood-vessel. 
(B) Associated lesions elsewhere. (C) Mechanical effects of haemorrhage. 
(D) Situation of the focus of haemorrhage. (E) Secondary degenerations. 

(A) The state of the blood-vessel . — It is obvious that before rupture of a 
vessel can take place there must be some preparatory weakening of its 
wall, and of the causes of such a weakening the most important is 
atheroma. * 

Atheroma generally manifests itself in the form of patches of yellow 
thickening of the internal coat of the vessels, showing distinctly through 
the thin walls. These patches may be of considerable size, and may 
affect arteries of all sizes from the carotids and basilar to small arterioles 
of less than a millimetre in diameter. The condition is supposed to be 
preceded by thickening of the internal coat, of an inflammatory nature at 
first — ^an endarteritis. This thickening may nemain as such, with a 
tendency to increase, and so to obliterate the lumen of the vessel, at the 
same time causing an atrophy of the middle or muscular coat, a condition * 
resembling the lesion known as endarteritis obliterans whiq];^ occurs in 
syphilitic subjects. The effect of this is to stiffen the wall, and to Re- 
pose rather to thrombosis than to rupture. 

But in other cases, and in the majority, this thickening tends to 
caseous degeneration and softening, so producing the characteristic yellow 
patches above referred to. The change may stop here, and again tend to 
favour thrombosis ; or the caseation may proceed to the deposit of lime 
salts witM great impairment to the elMticity of the wall, though not 
necessarily so weakening it as to lead to xtipture. Such a state of 
affidrs, as Charcot and Bouchard have suggest^, may hoflrever tend to 
raise the pressure in the small arterioles beyond, and so to aid in the 
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formation of miliary aneurysms in these arterioles. But the caseation 
frequently takes a different course ; it softens and breaks down ; and then 
there results an actual weakening of the wall with, sooner or later, the 
formation of an aneurysmal dilatation, the bulging of which is favoured 
to some extent by the comparative want of support of the cerebral 
vessels by surrounding ti^ues. These aneurysms show some similarity in 
size and appearance, andi perhaps also in some of the conditions of their 
formation, to those found in thq lungs in phthisis. They vary in size from 
that of a pin’s head to that of a pea, and sometimes much larger — as large 
as a smdl chestnut in one case (B^tian, 2). They are found most commonly 
on the middle cerebral, or its large branches; and frequently in the 
fork formed by the division of the vessel Out of 108 cases of persons 
dead of cerebral Hannorrhage, they were found in 18; and of these 11 
were on the middle cerebral. It should be stated, however, that Gull 
found aneurysm of the basilar more common than of any other 
artery, thus: — basilar, 20; middle cerebral, 15. These aneurysms are 
frequently multiple, and no doubt will account, by their rupture, for 
many of the arachnoid hsemorrhages ; though they are often impossible 
to find on account of the large quantity of sun*ounding clot It must 
not be supposed, however, that aneurysms of this size are common causes 
of intra-cerebral bssmorrhage. Atheroma of the cerebral vessels is found 
in an overwhelming percentage of cases of hsemorrhage. Out of 108 
cases in which this point was definitely noted, more or less atheroma was 
found in 92 (84’2 per cent). 

Conversely, however, atheroma is a fairly common lesion, whether 
associated with cerebral haemorrhage or not. Out of 675 necropsies 
during the last two years the cerebral arteries tpresented more or less 
atheroma in 46 ; and during the same period there occun’ed 25 cases of 
cerebral haemorrhage of which, say, 84 per cent presented atheroma. 
We may conclude, tjien, from these figures that atheroma without cerebral 
haemorrhage is at least as common again as atheroma with it. 

Miliary aneurysms , — In 1868 Charcot and Bouchard (15) made their 
memorable observations on aneurysms of the smaller arterioles, to which 
they gave the name miliary aneurysms {vide vol. vi. p. '333). These 
take the form of minute dilatations of the arteriolar wall, sometimes fusi- 
form aud elongated, sometimes distinctly saccular. They can be seen with 
the naked eye, as minute red grains on the vascular twigs. These writers 
considered the lesion to be essentially a periarteritis. They admitted 
tlfiit atheroma may coexist in the larger vessels, but did not consider 
that atheroma has any direct relation with these aneurysms or with 
cerebral haemorrhage. The part they assign to atheroma is the stiffening 
and want of elasticity of vessels affected by it, and the consequent 
transmission of the shock of the heart-beat to vessels less able to bear it 
and already weakened by this periarteritis. 

Subsequent observers# have placed the initial lesion in the internal 
coat. Eichl^ and others have looked upon it as a combined lesion, a 
peri-endarteritis. The common-sense view is to look upon atheroma and 
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miliary aneurysm as manifestations of the same process. No doubt 
miliary aneurysms are found in some cases without atheroma, and the 
reverse is true ; but is it necessary on that account to suppose a different 
morbid process in the two cases ? 

The great central fact in the chain of events is the rise of arterial 
tension or stress on the vascular wall. Hypertji^ophy of the left ventricle 
is a part of this process, and thus the abnormal shock of the pulse- 
wave becomes an accessory factor. As tj;ie vascular walls become more 
and more rigid, the pulse-wave is less and less taken up in its trans- 
mission; and it arrives at the small twigs with a force much less 
modified than is normally the case. Why in some cases there should 
be miliary aneurysms without apparent intervention of atheroma is a 
difficulty of the same nature as the frequent want of proportion between 
the amount of hypertrophy of the left ventricle and the extent of an 
interstitial fibrosis of the kidney. 

The effect of continued increase of blood-pressure upon the vascular 
wall is admirably illustrated by the state of the pulmonary artery 
under such circumstances. The pulmonary artery is less often affected 
by atheroma than the aorta, as it is less subject to increases of blood- 
pressure. But in any condition which does raise the pressure in the 
vessel — such as mitral disease or emphysema — yellow specks of atheroma 
soon appear, distributed chiefly about the bifurcation which receives the 
full force of the pulse-wave. 

For a more detailed account of these arterial lesions, see the article 
on “Arterial Degenerations and Diseases,” vol. vi. p. 319. 

Infective endocarditis, — Before leaving the consideration of the vessels, 
notice should be taken of a not uncommon termination of infective 
endocarditis ; namely, rupture of an embolic aneurysm. Aneurysms of 
this nature are caused by the blocking of a vessel by an embolus, — usually 
a small tag of fibrin from the valve, — loaded with jnicrobes. By their 
proliferation the microbes give rise to an acute inflammation of the wall 
of the blocked vessel, which results in the rapid formation of an aneurysm, 
which may rupture. Out of 134 cases of cerebral haemorrhage 6 were 
ascertained to be of this nature ; but it is probable that this estimate is 
considerably under the true proportion {vide art. “Embolism,” vol. vi. 
p. 251), 

Aneurysms of the cerebral vessels occurring in young j^ersons are 
generally of this description. Dr. Church, some time before the microbic 
origin of such aneurysms was understood, showed that they are generally 
associated with diseases of the valves of the heart ; and he gives a list of 
13 cases, all between the ages of 13 and 20. 

(B) Associated lesions of hearty kidney ^ and general circulation . — 
The correlation of these factors, and their relative importance in cerebral 
hsemorrhage, are matters about which there is still much diversity of 
opinion. An attempt has been made in the following table to arrange these 
lesions so as to show the frequency of their association. The figures are 
made up from a total number ^f 110 cases of cerebral hsemorrhage : — 
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i 

Associated Lesions. I 

- - 1 

Mules. 

Fcinales. 

Total. 

IN‘rcent- 

nj;**. 

1 . Atheroma of cerebrals ami aorta. Hypertrophy ' 
of left veDtricle. Chronic interstitial nephritis. 

r)5 

17 

74 

66-5 


2. Atheroma of cerebrals And aorta. *No hyper- ! 
trophy of left ventricle. Chronic interstitial ne- 
phritis. * 

4 

2 

6 

5-4 



3. Atheroma of cerebrals and aorta. Hyper- I 

4 : 

4 

8 

7-2 

trophy of heart. No disease of kidney. i 

i 



4. Atheroma of cerebrals and aorta only. j 

i 

2 

d 

6-4 

h. No atheroma. Heart hypertropied. Chronic 

' 4 , 

0 

6 

5*4 

interstitial nephritis.* 





6. Chronic interstitinl nephritis only. 

i *2 i 

2 

4 

3-6 

7. No lesion of vessels, heart, or kidney found. 


1 

3 

2-7 

8. Aneurysm of cerebral vessels without any 
other lesion. 

1 5 1 

1 


1 5 

i 

4-.') 

1 


It will be seen at once how commonly giiimilai* kidney, hypertrophy 
of the left ventricle and atheroma are found in association. Atheroma 
may exist alone, or without one or other of the usually associated 
lesions, as shown by Nos. 4, 2, and 3. On the other hand, wo find no 
atheroma in 5, 6, and 7, making a total of 13 cases, or 11 *8 per cent. 

Great stress has properly been laid upon the evidences of chronic high 
tension or stress of the coats of the arteries, and its provable ciiusal relation 
to arterial degeneration \ but we still find a considerable perccnUige of cases 
of cerebral haemorrhage without such evidences as above shown. Accord- 
ing to Charcot and Bouchard, and other Continental observers, this per- 
centage is still higher. To explain such cases it seems almost necessjiry 
to look* for some inherent tendency to arterial degeneration ; csiMJcially 
in those cases, which occur occasionally in the experience of every 
physician, in which* the rupture takes place in young and apparently 
healthy persons who presented no evidence of high bloo< 1-pressure cither 
before death or after. In this sfime category must l>e included that form 
characterised by early death and a tendency to run in families. 

Nothnagel draws atfifention to the observation of Frerichs that out of 
1 241 cases of Bright’s disease, 6 only suffered from cerebral haemorrhage ; 
that is, 2 per cent. This observation is not borne out by experience at a 
London hoopital. In order to test this point it is found that, during the 
last two years, out of 675 necropsies there have been 116 cases of all 
diseases in which the kidneys have been more or less after the granular 
type ; and this number included 20 out of 25 cases of cerebral haemor- 
rhage, or 17 ’2 per cent; thus the coexistence of the two conditions is 
much higher ii> this country apparently than on the Continent. 

(C) Mechanical effects of hcemon'liage , — When a considcraljle vessel 
bursts in the soft yielding brain-substance there is formed at first a more 
or less oval fqpus, with its long axis parallel to the line of least resistance ; 
that is, in the length of the fibres if the rupture be in the white matter. 
If it is in the common position betweeu. the nucleus lenticularis and the 
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external capsule, it will tend to separate these two structures. If the leak 
be a gradual one the effused blood may clot quickly, and so stop any further 
leaking, for a time if not permanently. In this case the clot gradually 
changes colour, turns brown, softens, and slowly becomes absorbed. The 
cerebral substance round the focus is generally stained, sometimes for a 
distance of a quarter of an inch. This stain ic'^at first a claret red, but 
soon alters to brown, and finally to yellow. At the same time the 
lacerated brain substance undergoes fatCy change, and eventually dis- 
appears ; then a cavity is formed, often with a distinct cyst wall (Charcot, 
12), containing a yellowish fluid, with at one period masses of brown 
amorphous pigment in it, or even crystals of haematoidin. Where the 
extravasation of blood is but small, absorption is s^ • complete that only 
a yellow stain may be left behind — the so-called ochreous patches. 

But very frequently the effusion of blood is too rapid for such a 
favoimable course. The blood is then pumped into the soft brain tissue, 
and with each beat of the heart its power for destruction and laceration 
increases, on the principle of the hydraulic press, by virtue of which, as 
the cavity enlarges, the power exerted by the blood-pressure and pulse 
becomes enormously multiplied : ^ in fact it is difficult to see how a 
haemorrhage into the brain ever ceases, unless by pressiu*e on the artery 
itself. 

The brain itself now becomes compressed so that on opening the 
cranium the convolutions are found to be flattened ; at first chiefly on the 
side of the haemorrhage, and later on both sides. 

The advance of the destnictive haemorrhage is practically always 
towards the centre ; so that, unless stopped, rupture into the ventricles 
follows sooner or later. The lateral ventricle on the same side is first 
filled with blood, which then oozes across through the foramen of Monro 
into the opposite ventricle, and downwards into the third ventricle so as 
to distend the infundibulum, which, being thin, ma^ rupture, and blood 
appear in the arachnoid space about the base. At this stage the corpus 
callosum will be found to bulge upwards, and to fluctuate. The fornix 
and lower aspect of the corpus callosum may be softened and eroded. 
The blood may find its way down the descending cornu of the lateral 
ventricle and reappear at the base; but this passage is generally stopped.,) 
by compression. In hsemorrhages of this size the blood will often be 
found along the aqueduct of Sylvius and in the fourth ventricle, from 
which it may find its way upwards and round the peduncles of the c€^re- 
bellum, coating the latter with a thin layer of clot. 

Bupture of vessels of the base gives rise to an effusion of blood beneath 
the arachnoid. In such hsemorrhages the arachnoid cavity of the base 
will be filled with clot which, owing to its entanglement with the number- 

' This power enu be rather strikingly demonstrated by directing a stream of water at a 
very low pressure, say 1 mm. of mercury, into a thin indi^bl>er air-ball. £ven at this low 
pressure the ball will inevitably burst, after distension to its utmost If a Small piece of the 
same nibber be tied over the mouth of the delivery tube it will sustain a great pressure ot 
mercury, say 100 mm. or more. 
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less fine fibrils of the arachnoid, is generally very firm ; it may also spread 
up from the base so as to form a thin coat of clot over the whole brain. 

Haemorrhages into, the cortex rarely open externally (Charcot, 13), 
but follow the general rule of thrusting towards the centre. When, 
however, they do rupture externally, the blood tends to spread all over 
the surface in the arachnoid space. 

(D) Situation of the ^ocus of hcemo^rhage . — By far the commonest seat 
of hsBmorrhage is in the regiqp of the lenticular nucleus ; and, as before 
mentioned, the ruptured vessel is most commonly that branch of the 
middle cerebral which runs between that nucleus and the external capsule. 
However, in the larger number of cases the destruction of tissue is so 
extensive as to rtnder the discovery of the primary vascular lesion 
impossible ; yet theP centre of the mass of clot may be taken, approxi- 
mately, as the site of the initial lesion ; and in the following cases this 
point has been taken as the guide to its situation. 

Out of 118 cases in which the seat was noted we find 76 (64’4 per 
cent) in which the focus lay external to the lenticular nucleus and the 
anterior part of the optic thalamus; of these, 32 wore on the right side 
and 44 on the left. The pons Varolii is the next and most common 
situation ; in 1 9 cases the lesion was primary and in the pons only ; 
in 1 1 others there were small hflemorrhages in the pons, but the main 
lesion elsewhere. So that in respect of vulnerability of the vessels of 
the pons the figures should stand at 30 (25*4 per cent). 

The corona radiata, or white matter of the frontal region, comes next, 
but with a considerable drop in the numbers. The vessels hero concerned 
will probably be the anterior cerebral, or again the deep branches of the 
middle cerebral. Of those we find 6 only, 5'* of which were on the 
left side. 

Foci confined more to the optic thalamus, and due to rupture of 
branches of the posterior cerebral, occurred in 5 instances only, of which 4 
were on the right side. 

The corona radiata of the posterior lobe was the seat of haemorrhage 
in 3 cases. 

The cerebelliun presented foci of haemorrhage in 2 cases only ; Sir W. 
Gowers says this haemorrhage most frequently follows rupture of a branch 
of the superior cerebellar to the dentate nucleus. The crus cerebri was 
affected in,^one case, but a large haemorrhage in the thalamic region may 
npt infrequently extend backwards down the crus of the same side. 

In comparing the liability to rupture of the two systems of vessels — 
the carotid and vertebral — we find that the accident is just twice as fre- 
quently in the former as in the latter ; namely, 84 of the carotid system, 
and 41 of the vertebral (the 11 pons cases included above come on both 
sides of the account). 

Haemorrhage into the lateral ventricles is rarely primar^t It was 
believed to be so in 2 of ‘•the cases. According to Duret, the walls of the 
ventricles aife mostly supplied by the posterior cerebrals. The choroid 
plexus receives blood from the carotid as well as from the vertebral system. 
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Miliary aneurysms have been found on the vessels of the choroid plexus. 
But secondary haemorrhage into the ventricles is a very common incident, 
as may be judged by the fact that it was found ii^ 66 of the above cases 
(47*4 per cent). 

Lastly, haemorrhage may take place into the arachnoid space, and this 
occurred in 4 instances, in which the ruptured vessel was not found. 
This form of haemorrhage is generally nam^ menmgeal haemorrhage ; but 
obviously it is due to lesion of the cerebraj rather than of the meningeal 
system of vessels. 

Tnie meningeal haemorrhage, due to rupture of branches of the 
meningeal arteries, is most often traumatic. The effusion of blood may 
be on either side of the dura mater, — that is, extra dural, or subdural. 
Subdural haemorrhages of considerable size may rfccur in some blood 
diseases ; such as purpura, scurvy, and pernicious anaemia. The extra- 
vasated blood forms a thin layer of clot over the hemisphere, sometimes 
on both sides symmetrically. The clot is sometimes laminated, the various 
layers indicating definite extravasations ; the most recent being next the 
dura mater. Moreover, Dr. Herringham has shown that the haemorrhage 
can actually be seen in the substance of the dura mater, in the form of 
occhymoses sometimes of considerable size. 

Subdural haemorrhage, however, is more often seen in asylum practice ; 
especially in cases of general paralytic dementia. An inflammatory origin 
of this clot has been maintained by Virchow, a view which seems to be 
still accepted abroad. In this country, however, the simple haemorrhage 
hypothesis obtains generally (Wynne, Wigglesworth). Dr. Mott has very 
kindly given me some figures upon this point, from the records of the 
London Asylum at Claybury . They are as follows : — Of 114 post-mortem 
examinations upon male cases he finds 52 (45*6 per cent) were cases of 
general paralytic dementia; of these, 11 (21*15 per cent) showed signs 
of cerebral haemorrhage ; in 8 of them the haemorrhage^ was subdmal only, 
in 2 of them in the brain substance, and 1 in both situations. The 
average age of these patients was 41*7 years. 

Haemorrhage is no uncommon accident in the course of the growth 
of an intracranial tumour, more especially m% those highly vascular 
growths the angio-sarcomata. The haemorrhage may so plough up the 
growth, and alter appearance, as at the necropsy to mask the original 
disease. ^ 

The traumatic haemorrhagic lesions sustained at birth are general^ 
meningeal or subarachnoid (vide art. “ Cerebral Palsies of Infancy,” p. 738). 

(E) Secondary degenerations . — If the haemorrhage do not prove fatal, 
yet the destruction of tissue is complete and involves the motor fibres, 
and there will follow secondary degeneration of the pyramidal fibres in the 
medulla and cord. The great bulk oS the pyramidal fibres cross, at the 
decussatioft of the pyramids, to become the crossed pyramidal tract in the 
lateral column of the cord. A considerable number, however, do not cross, 
but ruu down in the anterior column of the cord next the anterior fissure. 
A number of uncrossed fibres are found in the “ mixed zone ” of Flechsig, 
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that is, in the neighbourhood of the anterior roots. All these fibi^es 
degenerate completely, and finally become absorbed and disappear, leaving 
at first a mass of dis9rganised myeline ; their place is ultimately taken 
by fibrous or sclerotic tissue, which eventually contracts into a patch of 
scar tissue. 

Symptoms. In thi^ article we are mostly concerned with such 
symptoms as can be referred to extravfisations of blood into or upon tlic 
brain, and therefore with the, symptoms peculiar to the earlier or acute 
stages of the attack. The chronic or enduring symptoms, being common 
both to hsemorrhage and vascular occlusion, are fully treated of under the 
latter head. 

Frodrorm, in i?he ordinary sense of the word, can scarcely be said to 
exist. Any premdliitory symptoms must be attributed to circulatory 
disturbance, or to small and gradual ha?morrhage ; in the latter case such 
symptoms are practically part of the attack. Atheroma is the commonest 
cause of vascular occlusion, and it is possible that some of the symptoms 
called prodromal may be duo to it. With this reservation wo may 
mention, among the so-called prodromal symptoms of the older writers, 
giddiness or dizziness, mental irritability, numbness or tingling of the 
extremities, and headache. Nothnagel remarks on the importance of a 
sudden loss of the power of speech, as suddenly regained after a few hours. 

The onset of the attack may be sudden or gradual ; with or without 
loss of consciousness. A sudden and complete loss of consciousness is 
implied in the name “ apoplexy.” Apoplexy has become so associated with 
haemorrhage into the brain that sudden haemorrhages in other parts of the 
body are called also apoplectic ; notably those in the lungs. Nevertheless 
the general opinion is that the symptoms of haemc/rrhage into the brain arc 
more often gradual than sudden, and that the term “apoplectic” applies less 
often to haemorrhage than to embolism (Trousseau). It is, however, usual to 
speak, somewhat loosely, of the early comatose stiige as the apoplectic stage. 

The explanation of the apoj)lectic onset is still rather obscure. It 
appears to bear an uncertain relation to the amount of blood extravasated ; 
for, as Nothnagel argues, a great lijemorrhagc may present a gi-adual 
development of symptoms, while a small one may exhibit the picture of 
apoplexy. The terms “cerebral surprise” (Trousseau) and “cerebral 
shock ” (Hughlings Jackson) serve to convey U) the mind the idea of the 
suddennesj rather than of the extent of the lesion. Whether the loss of 
<;pnsciousness is to be referred to sudden rise of intracranial pressure, 
as the experiments of Pagenstecher w'ould seem to prove, or to in- 
terference with blood-supply (anaemia), again in its turn due to pressure 
on vessels (Abercrombie), or to a condition allied to concussion, must at 
present be a^matter of opinion. Astley Cooper produced a temporary 
loss of consciousness by pressure of the finger on the brain through a 
trephine hole ; and Bergmann rendered a child comatose by collipressing a 
meningocele : but neitliter of these authors say how long the loss of 
consciousness lasted under pressure, or whether consciousness returned 
without relief of pressure. 
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The onset may be quite painless ; but a sudden sharp pain in the head 
is not uncommon (Abercrombie), especially when the extravasation is 
into the arachnoid space: such a pain, followed « immediately by coma, 
suggests also a large haemorrhage into the ventricles. 

Convulsions, generally speaking, are not common. When they occur 
they usually appear in the early stage. Where Ijiey are local they suggest 
pressure on cortical areas, and therefore extravasktion into the arachnoid 
space. They are also common in haemorrhf^ge into the pons. 

The patient may recover consciousness, partially or completely ; or 
the loss of consciousness of the initial attack may deepen, from a state 
in which he can be partially aroused, into the deepest coma or cams, 
which may last for many hours or sometimes for days before death 
(“ Ingravescent apoplexy ”). *■ * 

At this period the skin may be found moist with sweat, sometimes so 
excessively as to saturate the clothes. The veins of the face and neck 
may be turgid, and the countenance generally cyanosed, but this state will 
vary with the amount of respiratory embarrassment. On the other hand, 
in the gravest cases the countenance may be placid and pale, or of natural 
colour, as in sleep. 

The breathing is often stertorous, with noisy rattlings in the throat, 
duo to accumulations within the trachea of secretions, and often of food 
and drink ; the natural and imperious reflex cough being diminished, in 
common with the other reflexes, by the depth of the coma. 

Owing to the complete muscular “resolution” the cheeks will be 
flaccid, and may be drawn in and puffed out by the respiratory move- 
ments. A similar condition of the soft palate may give rise to loud 
snoring and stertor. ^ 

The respiratory rhythm is frequently unaltered, but any alteration is 
a symptom of grave import. It may be irregular or deep and slow. 
The Cheyne-Stokes rhythm is generally of fatal augurj’’. 

The state of the pulse is variable ; more commonly it is slow and 
deliberate, sometimes it is rapid. An irregular pulse is a sign of grave 
importance. High blood-pressure is rather a sign of the conditions which 
favoured the hasmorrhage than a consequence of it. The affection of 
respiration depends largely upon intracranial pressure, as has been 
shown by the experiments of Spencer and Horsley, who find that a rise of 
intracranial pressiure is followed by slowing of the respiration ^nd of the 
heart, even to complete temporary arrest. ^ 

Vomiting may occur early in the attack. It is, as Sir William Gowers 
remarks, especially common in hsamorrhage into the cerebellum. 

The position and movements of the eyes and head often give important 
evidence of the unilateral situation of the lesion. There is a tendency, 
frequently well marked, for the head to turn to one side ; and with this 
may be se^n a conjugate deviation of the eyes in the same direction. 
This seems to be due rather to unopposed actioiv of the muscles on the 
side of the lesion than to definite spasm. The patient is then said to 
look towards the lesion. The importance of this sign was insisted upon 
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by Provost in an able monograph in which he affirms that it always 
indicates an organic lesion of the brain. The symptom tends to disappear 
in two or three dayg. It may sometimes appear in severe one-sided 
convulsions of an epileptic nature. It must to remembered, however, 
that during a con^nilsion the deviation may be in the opposite direction, 
when it is due to spasn^ Moreover, in haemorrhage into the pons with 
lesion of the sixth nucleus, the eyes look away from the lesion. 

The condition of the pupils is too variable to give much help in 
diagnosis. They may present every degree of dilatation or contraction, 
or they may be unequal. 

Cerebral haemorrhage never gives rise to optic neuritis, but important 
indications of th^ antecedent condition of the patient may be gathered 
by examination o^ the fundus, where may also be seen sometimes 
haemorrhages recent and old, and perhaps albuminuric retinitis. 

The temperature has received much attention from Bourncvillc, 
whose researches have a great clinical value. In large rapidly fatal 
haemorrhages there is generally a fall of the general temperature at first. 
It may fall to 96” F., or even 94-4” (Bastian, 4), and the patient may die 
before reaction sets in. But more often this fall is followed by a rise ; 
gradual in some cases, rapid in others. In slight cases it may rise to 
little above the normal ; but in severe cases it may rise steadily to 
108” F. or oven higher. In large ventricular extravasations, and in 
haemorrhage involving the pons and medulla, this rise is often extremely 
rapid. 

In unilateral lesions, even in the apoplectic stage, there is a difference 
in the temperature of the two sides of the body, so marked sometimes as 
to be recognised by touch (Lepine, 29). Dr. Bastian (3) points out that 
this difference is caused by a fall on the non-paralysed, rather than a rise 
on the paralysed side, as is stated by most writers. 

In cases of large hflemorrhages the reflexes are all abolished, super- 
ficial, deep, and conjunctival. The sphincters of the bladder and rectum 
are relaxed, and urine and fajces passed. The urine may be plentiful 
in quantity and contain albumin; it may also contain sugar. 

In the state of deepest coma the limbs lie completely flacchl, so that 
it is impossible to judge whether there be any weakness of one side. But 
as the coma becomes less deep, slight movements may bo seen iti the 
limbs ol:^the. sound side; and when lifted the ann on this side falls 
Jess heavily than that of the other. Sometimes there is a marked rigidity 
of the limbs on the paralysed side, a rigidity attributed by some observers 
to cerebral irritation. Any such early rigidity is of course to be dis- 
tinguished from the rigidity of a later stage of paralysis (p. 567). 

The extreme difficulty in the way of diagnosis between haemorrhage 
and vascular occlusion makes it impossible to say how many of the 
slighter cases of hemiplegia are due to the one cause or the ortier. There 
can be little doubt, hoWhver, that small haemorrhages, like thrombosis, may 
be unaccompanied by loss of consciousness. The frequent discovery o 
old foci of haemorrhage, without any history of an apoplectic attack. 
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confinoB this impression. This subject is further discussed under the 
head of differential diagnosis. 

Duration . — Sudden death is very rare. One caiie is quoted by Fagge ; 
in it the haBmorrhage was at the base. It is probable that the explana- 
tion of such cases must lie in a profound interference with vital functions 
due to pressure on the medulla. ' a. 

There are several recorded instances of death in five to ten minutes ; 
but more commonly life is prolonged from i two to twelve hours, and in 
some cases the patient may remain in a state of complete unconsciousness 
for a week or ten days before death. In fatal cases the respiration ceases 
before the pulse. 

The initial apoplectic coma may pass off in a few hours, the patient 
may recover consciousness, and then suddenly relapse into fatal coma ; an 
indication of secondary rupture of the focus of haemorrhage 'into the 
ventricles. 

In cases which end in recovery the coma may pass off in any time 
from half an hour to six hours. The earliest evidence of a change for 
the better is a return of the reflexes. There is generally some headache, 
dulness, apathy, very often also some alteration of speech ; these 
symptoms may all disappear, leaving only the paralysis or localising sign 
behind. 

Localising signs and symptoms . — Even during the apoplectic stage 
certain hints may be taken as to the seat of the lesion. When the coma 
becomes loss deep the patient may exhibit uneasy movements of the 
limbs which, being absent on one side, point to the unilateral site of the 
lesion. An early rigidity of the paralysed limbs is sometimes to be found. 

The deviation of the eyes and he.ad in the direction of the side of the 
lesion has iilready been mentioned. 

The mouth is often drawn away from the paralysed side, and the 
tongue, if protruded, deviates in the opposite direction —that is, towards 
the paralysed side. With the exception of the eyes the .upper facial 
muscles are not affected. The explanation of this, given by Sir William 
Broadbent and generally accepted, is that muscles like the occipito- 
frontalis, though morphologically bilateral, have through long association 
become actuated equally well by either centre in cither hemisphere. 
Occasionally, however, we see cases in which, for a time at least, 
there is a well-marked facial paresis on the paralysed side>^ the ex- 
planation of which is obscure. Though in hemiplegia the upper facial 
muscles are rarely affected, for the reasons above given, yet there is 
evidence of the bilateral representation of their movement in the want 
of power of independent closure of the eye on the paralysed side — the 
“orbicularis symptom” (L. Eevilliod). A person who, before the 
attack, could shut either eye independently is found after it to be unable 
to close tha^ on the paralysed side alone ; he can of course close both 
together without any sign of paresis. This symptom is considered here 
for convenience, but it belongs more properly to the hemiplegic stage of 
the disease. 
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The above description applies to the commonest seat of hsemorrhage^ 
that is, the region of the corpus striatum. Here the unilateral signs are 
due to pressure upon the great mass of white fibres converging to form 
the internal capsule, or to actual destruction of them. As the apoplectic 
symptoms pass off, the features of a hemiplegia become more defined. 

The researches of ^evor and Horsley tend to confirm the view 
of Charcot and others t£t the fibres of the capsule are arranged in an 
orderly manner from before backwards. Thus they find that the excit- 
able fibres of the capsule are arranged in the same order as the foci of 
representation in the excitable cortex. Also that a considerable part of 
the posterior limb of the capsule, amounting in the lowest plane to a third, 
is inexcitable. That this inexcitable I’egion of the capsule contains 
afferent or sensor^f fibres is practically certain from tlie results of clinical 
and experimental observation (Charcot, VeyssitTe). 

Motor symptoms due to lesions in the region of the corpora striatii 
must be attributed to pressure upon or destruction of the fibres of tlie 
internal capsules, for the so-called basic ganglia are found to bo inexcit- 
able. Moreover, from the above experimental researches we may infer 
that the fibres derived from the anterior lobes of the brain will be found 
in the anterior, and those from the Kolandic area in the middle jmrt of 
the capsule ; while sensory fibres lie to the posterior or thalamic region. 
We have therefore the elements of a more or less certain diagnosis of the 
seat of the lesion. If a patient survive a haemorrhage of such extent as 
to destroy the whole of the internal capsule on the left side, we may 
expect grave speech defects (probably not amounting to true aphasia), 
complete right hemiplegia, and hemianaesthesia. A temporary hemi- 
aniesthesia is extremely common, but in ha5moruliagc it is less commonly 
permanent. This temporary loss of sensation is probiibly owing to 
compression by a clot which eventually diminishes in bulk by absorp- 
tion. ^ 

Permanent hemiplegia is unfortunately very common. The defects of 
speech are also very common, but happily often transitory. They consist 
generally of little more than defective articulation, hesitation or stammer- 
ing, True aphasia caji scarcely be possible from destniction of fil)res so 
low down. Defects of speech are common in lesions of l)oth sides. 

For fuiliher details concerning the symptomatology of the chronic 
condition of hemiplegia the reader is referred to the article on “ Occlusion 
of Cerebral Vesseb.” 

* Corona radiaia , — Any part of the corona radiata may be the seat of 
haemorrhage. The symptoms from the fan-like arrangement of the fibres 
will be much more restricted than in lesions of the same extent in the 
capsule. These lesions are also rarer, for the vesseb supplying the centrum 
ovale are the* small terminations of l>oth the cerebral and cortical systems 
of arterioles, and therefore less liable to the formation of aneurysms. 

The anterior lobe m*y be the sciit of a haemorrhage largo enough to 
hollow it ifat to a mere shell. In the apoplectic stage it is doubtful 
whether this would give any localising sign at all ; but as the coma clears 
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away there may be very definite speech defects, even true aphasia 
.(Pitres), without any definite motor ps^ysis. 

Lesions of the white matter of the posterior lobes, again, produce 
no motor signs, but Pitres describes considerable mental wealmess in 
such cases. The white fibres of the occipital region converge to form the 
optic radiations which stream into the optic thalamus. These may be 
largely injured by a hemorrhagic focus, and important symptoms con- 
nected with vision may result. Ablation experiments (Mimk, Brown and 
Schafer) on the occipital lobes show that hemianopsia of the opposite halves 
of the retlne follows extensive lesion of one lobe, and that removal 
of both lobes produces complete blindness. Ferrier finds that temporary 
amblyopia of the opposite eye follows ablation of the angular gyrus. 
The exact functions of these regions are, however, still "under discussion. 

Cortex , — Haemorrhages of the gray matter of the cortex are generally 
small, often capillary ; but, on the whole, rare. Here the whole field of 
localisation is open, to which chapter the reader must be referred (p. 271). 

Cfos cerAri . — The origin of the third nerve from the crus cerebri lends 
a special interest to hasmorrhages of this part. If the third nerve or its 
nucleus be destroyed or compressed, paralysis of the ocular muscles 
supplied by that nerve will follow on the same side as the lesion, with 
hemiplegia of the opposite side of the body (Weber). 

Isolated lesions of the crus are rare, but it is not uncommon to find 
large haemorrhages of the thalamic region encroaching backwards down 
the crus of the same side. In such cases, however, the coma is probably 
too deep to allow the eye symptoms to be made out. Sensation will 
frequently be affected on the paralysed side. 

Pom Vdrolii , — Haemcrrhagic lesions of the pons present certain fairly 
distinctive features. The texture of this part is more resistant than in any 
other region of the brain, owing largely to the interlacing of fibres in 
all directions ; haemorrhage here is usually therefore small and circum- 
scribed. Nevertheless the pons sometimes becomes hollowed into a cavity 
full of clot. The loss of consciousness is generally profound. Convulsions 
are described by most authors, and these, as a rule, are general, or affect 
the lower limbs only; they are rarely unilateral (Gowers). Prom the 
point of view of the present h3r{R9thesis concerning the invariable associa- 
tion of convulsive discharge with nerve -cells and cortical gray matter, 
these convulsions are very difficult to explain. Nothnagel has shown that 
irritation of the pons in rabbits gives rise to general convulsions. 

The pupils are frequently strongly contracted, but not invariably so. 
Under these circumstances the diagnosis between opium poisoning and 
haemorrhage into the pons may be extremely difficult, and yet very import- 
ant in view of the widely different methods of treatment in the two cases. 
The temperature may be the sole guide in diagnosis. In dpium poison- 
ing the temperature is as a rule normal or only slightly subnormal ; in 
haBmorrhage, on the other hand, as indicated ab^'e, the temperature may 
at first fall one or two degrees, often for a very short time omy, and then 
rather rapidly rise to much above the normal, even to 108*^ or 110'’ F. 
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The more sure indications of hiemon'hage into the pons consist in the 
effects of lesions of cranial nerves. The moat important are the sixth 
and seventh. When Ijjie seventh is involved we have the association of 
paralysis of the face on the same side as the lesion with hemiplegia and 
hemianaesthesia of the opposite side of the body. This is the case when 
the lesion is low down i^the pons. When the lesion is high in the poiis 
the facial paralysis, if A exist at all, may be on the same side as the 
paralysis, owing to the cross^g of the supranuclear connections of the 
nerve (Nothnagel). 

VQry interesting results follow lesion of the sixth nerve or nucleus. 
If the nerve only be affected there is paralysis of the external rectus Qn 
the same side as Ae lesion, with consequent internal strabismus of that 
eye. If, however,* aho nucleus only be involved, there will be defect of 
conjugate deviation of the eyes on the ^amc side ; that is, the eyes will be 
drawn over by the paralysed side, or away from the lesion, the exact 
opposite to the effect of lesions higher up. This is explained by tho 
dissociated action of the external rectus of one eye with the internal 
rectus of the other, the nucleus of the sixth nerve being connected with 
that of the opposite third by the commissural fibres of the posterior 
longitudinal bundle. 

Vomiting is not uncommon in hjemorrhage into the pons. Polyunii, 
dilbuminuria, and sometimes temporary glycosuria may occur. 

The medulla oblongata mdiy be considered ivith the pons, and may be 
disposed of in few words. Theoretically ]>aralyses might be numerous, 
from small local haemorrhages; but practically haemorrhages into the 
medulla are generally large enough to cause death, and that rapidly, — 
even instantaneously. • 

The clinical possibility of a locdilised haemorrhage with symptoms of 
bulbar paralysis must be admitted ; but hitherto the recorded cases of 
pseudo -bulbar pa^lysis (Dixon Mann) have been cases of vascular 
occlusion. 

Cerebellum , — The exact diagnosis of hiemorrhage in this pdirt of the 
brain is very difficult. Generally speaking, the apoplectic stage presents 
no distinguishing symptoms. The onset is very frequently marked by a 
sudden pain in the back of the head or hSek. Vomiting is also an almost 
invariable symptom. An extensive heemorrhage almost always bursts 
into the f(^urth ventricle, or into the arachnoid space spi-eading up under 
the tentorium, both of which conditions are rapidly fatal. Convulsions 
on the same side as the lesion have been described in abscess of one lobe 
(Drummond). Those produced experimentally are rather tetanic spasms 
than true convulsions (Russell). It is possible that if the patient survive 
a hasmorrhage into one hemisphere of the cerebellum the proper localising 
signs might manifested, though a recorded case has not been found. 
These are, according to Russell, motor paresis of the limbs ofi the same 
side as the lesion, incooadination of movement, and, sometimes, exaggera- 
tion of the knee-jerk on the same side. 

Ventricular hemorrhage . — By this is meant a haemorrhage, primary or 
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secondary, into the lateral ventricle, which may spread to fill the opposite 
ventricle, and finally all the ventricles of the brain. 

The coma is rapid and deep, and the issue generally fatal. As indi- 
cated above, this accident is generally secondary to the rupture of a 
haemorrhagic focus in the region of the basic ganglia. Its occurrence may 
be suspected when, in a case of obvious cerebri haemorrhage, there has 
been a partial or complete recovery of consciousikss followed by a sudden 
relapse into deep and lasting coma, with complete muscular resolution 
and abolition of reflexes. The temperature which may have begun to 
rise again falls, to rise subsequently to a great height. The pupils may 
be dilated, immobile, or contracted to a pin’s point size, in which case the 
picture resembles closely that of haemorrhage into the pons. 

That haemorrhage into the ventricles is not necessaHly always fatal is 
evidenced by a ca^e of Charcot’s (14), a woman, in whom was found an 
old focus of haemorrhage occupying the corpus striatum and thalamus, 
and communicating freely with the lateral ventricle. 

Meningeal h^rnorrhage . — Under this head may be included traumatic 
lesions of the meningeal arteries, and subdural haemorrhage, both of which 
may be strictly termed meningeal j and also haemorrhage into the arach- 
noid space, which would be more correctly named arachnoid haemorrhage. 
Small subdural extravasations are often found after death without any 
history of symptoms. But an extensive haemorrhage, by its disposition, 
causes great rise of intracranial pressure, especially directed upon the 
cortex ; and therefore gives rise to fairly well-marked symptoms. There 
is generally great pain in head, due perhaps to pressure on the dura 
mater i coma rapidly follows. There are generally also convulsions, some- 
times localised at first. aThe pain and the convulsions are more common 
in this than in any other form of haemorrhage. 

Prognosis. — That the gravity of the prognosis is directly proportional 
to the size of the haemorrhage is almost a truism, ^nd yet this state- 
ment must be qualified to a certain extent on consideration of the 
situation of the lesion \ for it is evident that a clot which, if in the pons 
or medulla, would be large and rapidly fatal would be of comparatively 
little importance if in the corona radiata. ^ 

Where the coma is very d^fep, even when the patient is seen quite 
early, a very guarded prognosis should bo given ; and, if the coma persist 
without any lessening in intensity over twelve hours, the outlook is very 
'grave. In favourable cases signs of return to consciousness be^n to show 
themselves in two or three hours ; but, in some cases, recovery may take 
place after a deep coma of twenty-four hours ; after this time, however, 
a fatal termination is most usual. A comparatively rapid return to 
consciousness with a sudden relapse into coma suggests ventricular 
haemorrhage, and is practically of fatal import. 

Wlien Chere is a considerable initial fall of temperature, with a rapid 
rise to a point much above the normal, a large haemorrhage may be 
suspected, and the prognosis is proportionally grave. Convulsions indicate 
a meningeal effusion, a great and sudden increase in the intracranial 
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pressure, or a haemorrhage into the pons ; all conditions of gi-eat 
gravity. 

An abnormally slc^w, or quick, or irregular pulse are luifavourable 
signs \ and the same may be said of the respiratory movements, especially 
of that variety of respiratory rhythm called after Cheyne and Stokes. 

The appearance of a^imin or sugar in the uiine adds greatly to the 
ppbability of a fatal issue. 

On the other hand, a slight degree of coma, or, if deep, a coma of 
short duration, are favourable indications. One-sided symptoms, dis- 
covering themselves early, indicate a focal lesion of moderate extent. 
The prognosis then is rather of the extent and duration of the paralysis. 
It is remarkable l^w complete in some cases is the recovery of motion 
in the paralysed limbs, probably on account of the rapid shnnking of the 
clot by absorption, ^vith relief of pressure on the moto^ fibres. No rules, 
of much use for guidance, on this point can be given. ^ If, however, an 
improvement is to take place, it generally begins to show itself within a 
week or ten days. It is geneially the rule that improvement should tjike 
place first in the leg ; and that if it should begin first in the arm, the 
ultimate result will be less satisfactory than in the former case (Trousseau). 

The appearance of rigidity early, that is within the first week, is a 
very unfavourable sign. The same may be said of increiiscd reflexes. 
The cases most likely to do well are those in which there is no rigidity, 
with equal knee-jerks on the two sides, without any sign of ankle clonus, 
and with not too lively a sole reflex on the paralysed side. The appear- 
ance of these signs, especially rigidity, indicates a secondary descending 
degeneration, and therefore destruction of fibres in the motor tract. 

There is frequently considerable mental detofioration, and emotional 
instabilities, with especial tendency to uncontrollable fits of weeping or 
laughter, symptoms perhaps more common when the lesion is on the left 
side of the brain, but in any case unfavourable symptoms as regards 
complete recovery. 

Speech defects, such as hesitation, stammering, thickness of utterance, 
or even a tendency to misname persons or things, are very common and 
frequently disappear eajly ; they do not influence prognosis seriously. 
But true amnesic aphasia, word-deafness or word-blindness are very serious 
^ signs, and rarely pass away completely. For the further discussion of 
prognosis ii^ hemiplegia, see art. “Occlusion of Cerebral Vessels,” p. 560. 

^ DifTerential diagnosis. — From thrombotic vascular occlusion, — The 
diagnosis of cerebral heemorrhage is often one of extreme difficulty, so 
much so that, in many cases, it will be absolutely impossible to arrive at 
a cerjain conclusion. This uncertainty is all the more to be regretted in- 
asmuch as treatment, to be of value, can only avail in the very earliest 
stages. The physician then frequently finds his beneficent intentions 
reduced to comparative impotence at the stage in which he nfight well 
hope to influence the progfess of the disease. 

The early* stages of hflemorrhage and softening may closely resemble 
€ach other in their symptoms, a resemblance which is explained rather by 

VOL. VII 2 s 



6s6 


srsrsjif OF mEDici^f^ 


4 ' 


the diversity of symptoms in haemorrhage than by a similar want of 
definiteness in those of thrombosis. To put this point somewhat crudely, 
one might say that haemorrhage tends to simulatOc thrombosis rather than 
the reverse. 

A consideration of the physical conditions in the two lesions affords 
some clue to the differential diagnosis, and ti^ay explain its difficulties. 
Haemorrhage into the brain or cranial cavity mult of necessity be accopi- 
panied by rise of intracranial pressure; yet in small haemorrhages this 
pressure may be so slight as to give rise to no direct symptoms, and herein 
lies one great difficulty in diagnosis. There is no such rise of pressure 
in thrombosis, and small haemorrhages therefore, in their symptoms, may 
exactly resemble thrombosis. * 

The main symptoms of cerebral coippression afe coma, convulsions, 
alterations and temperature. These may be absent in cases in 

which th€f is small, and are generally absent in cases of 

thrombotic seA^ing. Trousseau, following K^camier, sums up the 
matter in these words : Whenever complete and absolute hemiplegia 
occurs suddenly, without loss of consciousness, softening of the brain may 
be diagnosed. Whenever, on the contrary, the complete loss of motor 
power is attended by loss of consciousness . . . haemorrhage may be 
diagnosed.” This may be taken as a broad rule to which there are many 
exceptions. 

Authors differ widely as to the relative frequency of the two lesions. 
Some consider that thrombosis is the commoner lesion (Gowers), and from 
experience based on out-patient practice 1 am inclined to take the same 
view. But others look upon haemorrhage as the most frequent cause of 
hemiplegia (Nothnagel). This difference of opinion naturally arises out 
of the difficulty in distinguishing the slighter haemorrhages from throm- 
bosis. There can be no doubt that in the post-mortem rooms of general 
hospitals haemorrhage is seen vastly more ohen thauc thrombosis. 

Embolism . — ^The foregoing remarks apply to clotting of the blood in 
the vessels on the spot ; we have now to consider sudden plugging of 
vessels by emboli. When a large vessel, such as the middle cerebral, is 
plugged, there is generally a sudden loss of consciousness. The patient 
then presents the picture of true apoplexy. This is due, however, not to 
a sudden rise of pressure within the skull, but to the interference with* 
the blood-supply of a large area of brain. The recovery of consciousness 
usually takes place in a comparatively short time, and sometimes almost 
suddenly. 

A source from which an embolus may be derived may be detected ; 
and undoubtedly the commonest source is the valves of the heart in the 
course of rheumatic or pyaemic endocarditis. Emboli may occur also in 
pyaemia, with foci in any part of the body. They are not uncommon in 
a septic^condition of the uterus after childbirth. Sometimes a clot may 
come from the wall of the aorta, or from an afieurysm (Gnwers). 

Apoplexy in young persons, though it may be haemorFhagic, is more 
likely to be due to embolism. 
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The epUeptic seizure may be marked by a short convulsive 
stage and a long period of coma. This may lead, in the absence of 
history, to a temporary^error in diagnosis. 

j Acute alcoholic poisoning may present great 

difficulties mcha^^ In such a case the pupils may be tightly con- 
tract^ or dieted. The alcoholic odour of the breath is no sure guide, 
for alcohol is a universid remedy Avith the public. From the point of 
view of the welfare of the pati^t it would be less disastrous to mistake 
alcoholism for cerebr^ hffimorrhage than the reverse. Even Avhere grave 
doubt ip the diagnosis exists, it cannot do much harm to use the stomach- 
pump ^refully ; but of course the more active general measures indicated 
111 alcoholism should not be used unless there be a clear history of alcoholic 
poisoning. • 


Opium. Still more difficult, in the absence of histoi*^^ the diagnosis 
from opium and other narcotic poisons. Here prompt fitment is essen- 
tial, and yet certainty in diagnosis may bo impossible. Ijkrge ventricular 
or pontine haemorrhages present symptoms much resembling those of 
opium poisoning, such as deep coma, stertorous breathing, absence of 
reflexes, and pin-point pupils. The temperature is generally normal, or 
but slightly lowered, while in the haemorrhages it is certain to rise, and 
in most cases rapidly. Initial convulsions constitute rather strong pre- 
sumptive evidence against opium poisoning, though they are described as 
occurring ^metimes before death, especially in children (Taylor). 

Uraemia. — Where, as is often the case, there are repeated epileptoid 
convulsions, with albuminuria, uraemia is not likely to be confounded with 
cerebral haemorrhage. But uraemia is sometimes marked by a sudden 
onset of coma, with rise of temperature, and theif the diagnosis is more 
difficult. Neither is the discovery of albumin in the urine a sure guide, 
for it may be found in cerebral haemorrhage, either as an antecedent 
condition or as an e^ect of haemorrhage. 

The other toxaemias, such as cholaemia and diabetic coma, are less 
likely to be confounded with apoplexy. 

General paralysis , — Reference may here be made to the pscudo- 
apoplectic attacks occurring in the course of general paralytic dementia. 
As already stated, general paralytics are peculiarly prone to haemorrhage 
• of the brain ; but they are also liable to sudden seizures, which are quite 
indistinguishable in their symptomatology from true apoplexy, and which 
even prove fatal, without, however, presenting any post-mortem 
evidence of a gross haemorrhagic lesion. Such successive attacks mark 
planes in the downward progress of the case, and leave the patient in 
a mqpe and more degenerate state. 


Treatment. — Beyond attention to symptoms, there arc two main 
indications for* treatment, namely, (i.) to stop the haemorrhage ; (ii.) to 
relieve intracranial pressure. • 

Broadly, there may be said to be two extremes of severity of the 
lesion, those fh which the haemorrhage is so large as to be quite l>eyond 
the influence of treatment, and those in which the focus is so small as to 
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reqtiire no treatment. Between these two extremes, however, there must 
be a number of cases in which treatment may be of great effect. 

I repeat that from the point of view of physios it is difficult to under- 
stand how a haBmorrhage once established ever stops at all, unless, as 
may be often the case, the mass of effused blood, as it increases, presses 
upon the leaking vessel at a point proximal to^the rupture, and thus pro- 
motes coagulation in the vessel and in the focuK 

(i.) There are two ways in which the cessation of the hsBiaorrhage 
may be promoted — (a) by increasing the coagulability of the blood j and 
(ft) by lowering the vascular pressure, even if only for a short tin^e. 

(a) The time taken by the blood to clot, and the subsequent firmness 
of the coagulum, vary much in different states of general health. Certain 
drugs are supposed to affect the clotting .power of the blood, and there is 
a long list' of so-called haemostatics, the potency of which in internal 
haemorrhage is,' however, very doubtful. Professor Wright has drawn 
attention to an agent which, in animals at any rate, powerfully affects the 
rapidity of clotting and the firmness of the coagulum ; this is calcium 
chloride. The officinal liq. calcis chloridi, injected subcutaneously, 
diminishes the clotting period in dogs from five minutes to one minute, 
and the resulting clot is much firmer than normal. The same effect is 
also produced rapidly when the drug is taken by the mouth. 

(ft) To lower the arterial pressure two means are at our disposal, 
local and general. 

Local, — Messrs. Horsley and Spencer (41) have shown, by experi- 
ment on monkeys, that haemorrhage from the middle cerebral and its 
branches may be controlled for a considerable time by compression or 
ligature of the carotid on the same side \ and this in spite of the anasto- 
mosis of the circle of Willis. This would suggest the expediency of 
trying compression of the carotid, provided the ^agnosis be reasonably 
certain, for it is obvious that such a treatment must be directly contra- 
indicated in thrombosis. Moreover, haemorrhage from the posterior 
cerebrals would, of course, be unaffected by compression of the carotid. 

Creneral , — To bring about a diminution in the arterial pressure the 
most potent agent, by far, is venesection — or arteriotomy of the temporal 
artery. One effect of rapid abstraction of blood must be mechanical, 
with an immediate effect on the intracranial lesion. Both these factors^ 
tend in the direction of lowering the arterial pressure, and so, even if 
temporarily only, of lessening the hsemorrhagic effusion, and allowing 
coagulation to take place. 

(ii.) High intracranial pressure is the main cause of coma. In deep 
coma the reflexes are lowered if not abolished. Hence saliva, secretion, 
and often food and drink collect in the trachea, and, not being expelled 
by reflex cough, add greatly to the respiratory embarrassment, and lead 
to venou"^ engorgement ; circumstances which aggravate the already high 
intracranial pressure. ^ 

One effect of abstraction of blood is to lower intracranfal pressure, as 
above stated, often with immediate return to consciousness. 
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^ The stertw can be much diminished by attention to the position of 
the ton^e (Bowles), and by placing the patient on his side with the 
head raised so as to allow fluids to run out. Another very important 
precaution while the coma is deep, is to feed only by the nasal tube. 

Bleedii^ in cerebral haemorrhage, as in everything else, has passed 
through a long period of^isrepute, brought about by its indiscriminate 
use. Trnusseau was among the first to inveigh against it, but it is 
doubtful whether its discontiniAnce as a mode of treatment is not almost 
as discreditable as its abuse. On physiological grounds it is difficult 
to see that it can do anything but good. It must of course be used 
with di^rimination. A full pulse, a labouring heart, and an engorged 
condition of the Vt^^sels of the neck are among the indications for its 
employment.^ It is quite obvious also that the diagnosis of haemorrhage 
should be fairly well established, for in thrombosis it is distinctly contra- 
indicated. 

Another time-honoured fashion of lowering intracranial tension is 
by purgatives. These probably act thus by dilating the splanchnic 
vessels. Those most commonly used are croton oil and calomel, which 
recommend themselves by the ease with which they may be administered 
and the rapidity of their action. 

H. H. Tooth. 
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ABSCESS OF THE BRAIN 

Introductory remarks. — An abscess of the brain is very rarely 
primaiy and idiopathic ; in the great majority of cases it is secondary to 
one or other of the following conditions : (i.) disease of the skull bones or 
scalp tissues (ear disease, nose disease, and the like); (ii.) traumatic 
injury to the head ; and (iii.) septic infection carried from some distant 
organ, especially from the lung. 

An abscess of the brain may be acute, subacute, or chronic. In some 
chronic cases, in w-hich there are no urgent symptoms, very grave symp- 
toms may suddenly arise in consequence of the rapid supervention of acutco 
meningitis or acute cerebritis. 

Morbid ajiatomy and Etiology. — The morbid appearancos which are 
met with after death vary considerably in different cases. o 

In the great majority of cases, probably in at least seventy per cent 
of the whole, the abscess is situated in one or other of the cerebral 
hemispheres, usually in the temporo-sphenoidal lobe ; much less frequently 
in the frontal, parietal, or occipital lobes of the brain. Iir a considerable 
proportion of cases the abscess is situated in the lateral lobe of the 
cerebellum. In rare cases the abscess is situated in the pons Yarolii or 
medulla oblongata. Statistics seem to show that the abscess is more 
frequently situated in the right than in the left hemisphere. The cause 
of this (if it be a fact, as it seems to be) is unknown. 
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In the great majority of cases the abscess is due to a local cause, 
either disease of the cranial bones (more especially ear disease) or head 
injury ; further, in th% cases in which the abscess is due to head injury, 
the immediate cause of the abscess is usually bone disease (suppuration or 
necrosis) which has resulted from the injury. 

In most cases there one abscess only ; but in some cases there arc 
several abscesses in different parts of the brain. 

The size of the abscess vasies. In some cases it is merely a minute 
point of suppuration ; in others, the greater part, or the whole, of one lobe 
of the .brain is converted into a huge pus-containing cavity. 

The contents of the abscess generally consist of yellow or yellowish- 
green pus ; in ver J acute cases, the abscess cavity may contain a reddish 
grumous material, ]^rtly composed of broken-down brain tissue. It is 
said that in very chronic cases the pus is sometimes thin and watery. 
In some cases the pus contained in the abscess is very foetid. In one 
remarkable case, which came under my observation reeently, although 
the contents of the abscess were extremely foul smelling, no putrefactive 
organisms could be detected, either with the microscope or in cultivations. 

In some cases the abscess has no proper wall ; the pus is simply con- 
tained in an irregular cavity the walls of which consist of the inflamed 
and broken-down brain tissue. In other cases there is a distinct lining 
membrane or capsule, the thickness and density of which are very v{iri- 
able. A thick membrane shows that the abscess has been in existence 
for some time. This, as Gull and Faggc have pointed out, may be a 
point of medico-legal importance. In those cases in which a tough, 
dense membrane is present, one may 'with confidence assume that the 
abscess has been in existence for three or foftr months at least, and 
probably for much longer. The abscesses which follow injury usually 
run a more acute course than this, and are not usually surrounded by a 
distinct fibrous caf)sule. Chronic cerebral abscesses with tough fibrous 
capsules are usually the result of ear disease. 

In some cases the brain tissue around the abscess is softened and in- 
flamed; in others there is purulent meningitis, for the abscess not in- 
frequently proves fatal»by bursting into the lateral ventricle, or (but this 
is less common) upon the surface of the brain. In other cases in which 
the abscess is due to ear disease there is sinus phlebitis. 

We hs^e seen that there are three great causes of abscess : namely, 
(^) local disease of the bones of the skull ; Qj) traumatic injury ; and (c) 
septic infection from a distant organ (the lung, general pyiemia, etc.). 
Cases due to traumatic injury usually come under the care of the 
sui^eon. Suppurative disease of the ear is by far the most frequent cause 
in the cases of cerebral abscess which come under the notice of the 
physician. In the vast majority of cases the ear disease has been in exist- 
ence for some time ; it is usually a chronic otorrhoea which dates from 
an attack of measles, scArlet fever, etc. The tympanum is usually per- 
forated. I& many cases the ear disease has become septic just before the 
abscess and acute cerebral symptoms are manifested. In other cases the 
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cerebral symptoms follow the arrest of an ear discharge which was pre- 
viously profuse ; in some of these cases a chronic cerebral abscess is in 
direct communication with the cavity of the tympenum. In some cases 
the tympanic cavity is in a state of suppuration ; but there is no perfora- 
tion of the drum. In other cases the mastoid cells or external ear are 
the seat of the disease (vide art. “ On Certain Affe^ions of the Ear,” p. 577). 

In those cases in which the abscess is due to 6ar disease it is always, 
so far as I know, situated in the hemisphere of the brain on the side of 
the ear lesion ; and it is usually situated in the temporo-sphenoidal lobe, 
or in the lateral lobe of the cerebellum ; rarely in the frontal, occipital, or 
parietal lobes. 

The exact manner in which oar disease causes abscess of the brain 
has been much debated ; but it is usually thought thfit the inflammation, 
or the septic poison, is carried from the ear to the brain either by the 
small communicating veins which pass between the ear, on the one hand, 
and the petrosal or lateral sinuses and the brain tissue, on the other ; or 
along the lymphatic channels which surround the blood-vessels. I believe 
that in some cases the mode of extension is more direct. In those cases 
of abscess of the temporo-sphenoidal lobe in which the abscess lies 
immediately above the tympanum, in which the membranes are 
adherent to the upper wall of the tympanum, and in which a direct 
channel of communication passes between the cavity of the abscess and 
the cavity of the tympanum, it is reasonable, I think, to suppose that the 
disease in the tympanum produces first a local meningitis (adhesion of the 
membranes of the temporo-sphenoidal lobe to the upper surface of the tym- 
panum), and then, by direct extension, an abscess in the brain tissue. 

But be this as it ma^f, the venous and lymphatic connections are of 
great importance in the production of brain abscesses. Small veins pass, 
from the tympanum on the one hand and from the temporo-sphenoidal 
lobe on the other, into the superior petrosal sinus ; ithere is therefore 
a distinct venous connection (which may serve as a channel of in- 
fection) between the tympanum and the temporo-sphenoidal lobe. 
.Again, small veins pass from the mastoid region on the one hand, 
and from the lateral lobe of the cerebellum on the other, into the lateral 
sinus ; there is therefore a distinct venous connection (which may serve as 
a channel of .communication) between the mastoid cells and the lateral 
lobe of the cerebellum. But in those cases in which there i^, no sinus 
phlebitis (that is, in which the blood is flowing freely through the superiof 
petrosal and lateral sinuses) it is difficult to see how septic particles can 
make their way backwards against the blood-current into the temporo- 
sphenoidal lobe or the cerebellum. 

But although in some cases it is difficult to explain the ^xact channel 
of infection and the method of propagation of the infective particles, 
it seems th&t disease in the tympanum is apt to produce an abscess in 
the temporo-sphenoidal lobe ; while disease in thG external ear or mastoid 
is apt to produce an abscess in the lateral lobe of the cerebell&m. 

A chronic otorrhoea, because of its liability to produce cerebral abscess, 
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sinus phlebitis, and purulent meningitis, must always be regaided as a 
possible source of danger. Assurance companies recognise this: they 
refuse to insure persons affected with otorrhoea at the ordinary mtes ; 
they either refuse them altogether or “ load ” them, the amount of the 
extra depending upon the special peculiarities (the exact character of the 
ear disease) in each indi\^ual case. 

In those cases in which a cerebral abscess is the result of nose disease 
the abscess is usually situated in the frontal lobe on the same side as that 
on which the nasal disease is most marked. In exceptional cases the ab- 
scess is. situated in some other part of the cerebrum (the parietal, occipital, 
or temporo-sphenoidal lobes) ; very rarely indeed in the cerebellum. 

It must, of coifk^e, be remembered that a collection of pus may be 
situated on the suifate of the brain between the cortex and the membrane, 
hemmed in by inflammatory adhesions. In one sense such a condition is 
an intracranial abscess, but it is not a true abscess of the brain ; it is 
rather the result of a purulent meningitis. 

A circumscribed pus formation on the surface, to which the name 
extra-cerebral abscess may, I think, be appropriately applied, is often 
associated with local disease of the l3one, and very frequently indeed is 
the result of injury. 

As I have previously stated, punctured wounds of the brain are usually 
followed by cerebritis, and often by a cerebral abscess ; but this is not 
always the case. 

In traumatic cases, in which there is no wound, local suppuration, or 
necrosis, the abscess is usually situated beneath the seat of the original 
injury. 

In pyssmic cases the abscesses may be situated either in the cerebrum, 
in the cerebellum, or in both ; rarely in the cerebellum alone. 

Abscess of the brain may occur at any age. The disease is very rare 
during the first yea« of life, and after sixty ; the majority of cases occur 
between ■ ten and thirty ; cases are not very uncommon, however, 
between thirty and forty-five. 

Abscess of the brain is more common in males than in females, 
probably because males suffer so much more frequently from head injury 
than females ; if the traumatic cases are excluded there is probably no 
* great difference in the relative frequency with which the disease is met 
with in thf^ two sexes, though some writers state that oven then the 
majority of cases occur in males. 

Abscesses of the brain are much more common amongst the lower than 
the upper ranks of society, doubtless Ijecause amongst the lower orders a 
chronic otorrhoea is often allowed to go untreated, and because in certain 
classes of worl^ng people head injiuies are more common than in well-to- 
do people. 

CUnioal history. — ^The symptoms which are met with in different cases 
of cerebral abscess are veJy variable. These differences depend upon a 
variety of different conditions, namely — ^ 

1. The character of the abscess. — («*) Whether it is acute or chronic ; 
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(6) whether it is encapsuled or not ; and (c) if encapsuled, whether there 
is a channel of communication between the cavity of the abscess and the ' 
exterior of the skull, say the tympanum, or whether there is no such 
communication. An encapsuled abscess which does not communicate 
externally, and around which there are no acute inflammatory changes, 
may, from a practical point of view, be r^rded as a cerebral or 
cerebellar cyst ; in such cases the symptoms may closely resemble those 
of an intracranial tumour: in many o4 the cases of this kind the 
symptoms are not very marked ; for an encapsuled abscess, so long as 
there are no acute inflammatory changes in the brain tissue or cprebral 
membranes surrounding it, may be a very stationary lesion. This is 
especially the case when a free channel of communication exists between 
the abscess ca^uty and the exterior of the skull. ' 

2. The position of the abscess. 3. The presence or absence of 
acute cerebritis, meningitis, or sinus phlebitis. 4. The nature of the 
primary condition with which the abscess is associated, such as ear 
disease, general pysemia, and so on. 

Further, it must be remembered that the symptoms vary at different 
stages of the disease : in the earlier stages, hea^che, vomiting, and other 
symptoms indicative of cerebral irritation are prominent; in the later 
stages coma and paralysis may be present. 

From these statements it will be obvious that it is very difficult or im- 
possible to give a single description which will apply to all cases of abscess 
of the brain. Certain well-marked clinical types may, however, be con- 
structed. 

(i.) Cases in which the abscess is latent {unattended with definite cerebral 
sympUmis) or in which the symptoms of abscess are overshadowed by those of the 
associated disease^ such as general pyaemia^ infective endocarditis, etc. 

Cases in which there are no cerebral symptoms, or but slight cerebral 
symptoms, are rare; in these cases the abscess is usually chronic and 
encapsuled. Cases in which the symptoms of abscess are overshadowed by 
those of the primary associated disease are more common. In both of these 
cases the abscess is usually situated in one of the so-called “silent” 
areas of the brain. In some cases of this kind .there are no doubt local 
symptoms, such as hemianopsia, which must be looked for. 

(ii.) Acute cases with very definite and distinct symptoms. 

In some of the cases included in this group, more especiiJly in those 
cases in which the abscess is of large size and of rapid growth, the 
symptoms are urgent and severe. 

In other cases in which the abscess is very acutely developed the 
headache and vomiting are not so marked as one might expect. 

(iii.) Chronic cases. — In some cases of this kind, in which the abscess is 
encapsuled, there are no symptoms, or only slight symptoms ; in other 
cases in c^hich an abscess of the temporo-sphenoidal lobe is in direct 
communication with the external ear (cases ofi cerebral otorrhoea) there 
may be no symptoms so long as the sinus remains paten *4 but urgent 
symptoms may arise if the exit for the pus become blocked. 
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ConBequently, in cases of chronic otorrhoea with a profuse purulent 
discharge, in which there is a suspicion that the otorrhoea is cerebral, one 
should be very careful^in employing remedies, such as powerful astringent 
injections, which are likely to produce sudden arrest of the discharge and 
blocking of the channel of communication between the abscess cavity in 
the temporo-sphenoidal ^e and the cavity of the tympanum. 

Summary of the more important general symptoms which are met with in 
cases of cerAral abscess. — The nature and severity of the symptoms which 
are associated with the formation of a cerebral abscess are very variable. 
In some cases very severe symptoms rapidly appear ; in other cases the 
onset is insidious.^ Speaking generally, the most frequent and character- 
istic symptoms are— Headache which in some cases is intense, vomiting, 
giddiness, optic neuritis, a slow pulse, slowness of eerebration, drowsiness, 
apathy, and absence of pyrexia. Anorexia, a thickly-coated tongue, a 
foul smell of the breath, and constipation are usually present. In some 
cases, muscular spasms, local or general epileptiform convulsions, hemi- 
plegia or monoplegia, motor or sensory aphasia, and hemianopsia are 
seen. Delirium is not uncommon. In most cases increasing drowsiness, 
apathy, and coma precede death. In many cases there is very rapid and 
marked emaciation. 

Optic neuritis, though a frequent symptom, is often absent. In some 
cases it is double, in others .unilateral. When unilateral it is probably 
most frequently present on the same side as the abscess. The intensity 
of the optic neuritis varies of course in different cases ; but speaking 
' generally it is usually mu(^ less marked than in many cases of intracranial 
tumour. In those cases in which the abscess is in the cerebellum the 
optic neuritis is, so far as,, my experience enables me to judge, more fr^uent 
and more intense than in cases in which the abscess is situated in the 
temporo-sphenoidal lobe. 

The absence of pyrexia is a very important point. Of course in some 
cases there is fever ; but in most cases in which there is no meningitis, and 
no sinus phlebitis, the temperature is usually either normal or subnormal. 
A cerebral abscess, in fact, seems to exert a depressing influence upon the 
temperature. Exceptibns to this statement do, however, not infrequently 
occur, more especially in the early stages of acute cases, and in children. 
In those cases in which the temperature is above the normal the rise^ is 
usually sl^ht— two or three degrees. A high temperature is suggestive 
of meningitis or sinus phlebitis. A high temperature, especially a fluc- 
tuating temperature, associated with rigors, is very suggestive of sinus 
phlebitis. 

• A slow pulse, again, is a highly characteristic feature of cerebral 
abscess, more especially in the earlier stages of the case. In the later 
stages the pulse may become quick and irregular; and this is more 
particularly the case when the abscess has burst into the lateral ventricle, 
or when tlya abscess is implicated with sinus phlebitis. 

In the traumatic and pycemic cases, in which the abscess may be 
situated in any part of the cerebrum, and in which there may be 
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several absceBses, the local or focal symptoms may, of course, be likewise 
variable. 

In the chronic cases of cerebral abscess in which the pus is gradually 
increasing in amount, the symptoms are practically the same as those of 
a rapidly increasing intracranial tumour. 

In many cases of chronic encapsuled abscdbp of the brain there is 
little or no disturbance of the intracranial pressure; and this is more 
especially the case when a free communication exists between the abscess 
cavity and the tympanum, that is, in those cases in which there is 
cerebral otorrhoea. Consequently, in oases of this kind, the general 
symptoms of an intracranial tumour — headache, vomiting, optic neuritis, 
generalised epileptiform convulsions, impairment of mei^ory and intellect 
— ^are usually slight, and in rare cases altogether absent. But it must 
be remembered that in these cases meningitis or cerebritis may be rapidly 
set up around the abscess, and that when either of these events occurs, 
acute cerebral symptoms will of course be manifested. 

In those cases in which the abscess is not encapsuled, and in which it 
is steadily, though it may be slowly, increasing in size — and these cases 
are usually subacute rather than chronic — the symptoms (general and 
local) are practically the same as those of a rapidly-increasing intra- 
cranial tumour. 

In cases of cerebral abscess with cerebral otorrhoea, the stoppage of 
the discharge is apt to be attended with the sudden appearance of 
headache, vomiting and other symptoms (general and local), due either 
to a rapid increase of the intracranial pressure, to acute cerebritis or 
aclite meningitis, or to all of these conditions in combination. 

In those cases in whidi the acute symptoms depend merely upon the 
blockage of the issue for the pus, the headache and vomiting may quickly 
subside, provided that the block be removed and the otorrhoea quickly 
re-established. 

If, however, acute cerebritis or meningitis be set up, the result in all 
probability will be fatal, unless indeed the life of the patient can be 
saved by surgical interference. 

Svmmai'y of the chief local or focal symptoms 'wlmh are met with in 
cases of cerebral abscess. — ^The local or focal symptoms which are due to 
abscess in different parts are practically the same as those which result 
from any other local lesion — such as a rapidly growing tiynour, for 
example. It is unnecessary to enter into details. In speaking o^, 
the diagnosis I will refer briefly to the more important localising 
symptoms which are apt to arise as a result of an abscess in the temporo- 
sphenoidal lobe and the cerebellum. 

Diagnosis. — diagnosis of abscess of the brain is iiji some cases 
easy, in others very difficult or impossible ; for symptoms identical with 
or very simHar to those which are produced by a cerebral abscess may be 
due to meningitis, sinus phlebitis, softening the 'result of thrombosis, a 
tumour of the brain, or even local disease of the ear. 

We have seen that a cerebral abscess is very rarely primary and 
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idiopathic. This is a most imj^rtant point for the purpose of diagnosis. 
When cerebral symptoms suggestive of an abscess (such as headache, 
vomiting, and optic neuritis) are present, the first step towards a definite 
diagnosis of abscess is to determine whether a cause of cerebral abscess 
(such as ear disease, nose disease, or other peripheral lesion) be present or 
not. If no cause of cerejpil abscess is to be found, the strong probability 
is that the symptoms are due to some such other condition as meningitis, 
thrombosis, or tumour. Tins is not, of course, absolutely conclusive, 
for in a small percentage of cases of abscess of the brain there is no 
discoverable cause. In the absence of a definite cause, the presence of 
a cerebral abscess may be suspected ; but a positive diagnosis of abscess 
should never be* given. Conversely, if a definite cause of abscess, 
such as a septic dterrheea, be present, the occurrence of head symptoms 
— such as headache, vomiting, optic neuritis— should always suggest 
the presence of an abscess of the brain, though they do not suffice to 
prove it. 

Now, since disease of the ear is by far the most frequent ciiuse of 
cerebral abscess in the cases which come under the notice of the physician, 
we first make a careful inquiry into the condition of the ear. Wo 
ascertain if there is any otorrhoea. If there is an otorrha^a, we piirticularly 
ascertain whether it is a septic otorrhrea and whether the perforation in 
the tympanic membrane is small or large ; for a cerebral abscess is much 
more likely to result from a septic than from an aseptic otorrheea, and in 
cases in which the opening in the drum-head is small than in cases in 
which the opening is large — in which, in other words, there is a free vent 
for the pundent collection in the tympanic cavity. If there is a history 
of a former otorrhoea, it is important to ascertain when the otorrheea 
stopped, and whether the arrest corresponded to the period at which the 
cerebral symptoms set in. 

Even if there js no ear discharge, the external ear and the mombrana 
tympani should be carefully examined, the condition of hearing tested, 
the presence or absence of tinnitus, giddiness, and the like, inquired for, 
and the presence of tenderness or swelling over the mastoid ascertained. 
The presence of facijil paralysis, or a history of facial paralysis, is 
also important, for in some cases of ear disease the facial nerve is 
implicate. 

If there is no ear disease, present or jjast, the nose must next be 
carefully Examined. If there is no nose disease, past or present, the 
condition of the orbit and the other parts of the skull and scalp must 
be examined \ and the presence or absence of a history of head injury 
aaigertained. 

Care, of course, must be taken not to attach too much importance 
to a histor^ of former head injury, for patients and their friends are 
only too prone to attribute symptoms, which are due to diseti^e, to slight 
injuries. 

In thoEfb cases in which there is no definite history of a head injury, 
attention must next be directed to the condition of the distant organs, 
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partioularly of the heart and of the lungs ; for infective endocarditis 
and septic lung disease are, as we have previously seen, occasional 
causes of cerebral abscess. It must, of course, be remembered that 
it is only in rare cases that a cerebral abscess 'is the result of lung 
disease. In the great majority of cases in which acute cerebral symptoms 
arise in the course of lung diseases, especially phthisis, the cerebral lesion 
is tuberculous and not suppurative. 

Let me now consider in detail the differential diagnosis of abscess of 
the brain, and of some of the conditions wi^ which it is most liable to be 
confounded. 

The diffei'ential diagnosis of cerebral or cerebellar abscess and cerebral 
meningiiis. — In some cases the differential diagnosis, is very difficult, 
or impossible; for the symptoms in the two conditions may be very 
similar ; and further, both conditions may be due to the same cause (to 
ear disease, for instance) ; consequently, both conditions may be present 
in the same case at the same time. 

In the differential diagnosis of acute generalised meningitis and 
cerebral abscess, the condition of the temperature is a most important 
point. In most cases of cerebral abscess (at all events after the initial 
stage is passed) the temperature is subnormal or normal, or, if elevated, 
is only slightly above the normal; whereas, in most cases of acute 
generalised meningitis (some cases of suppurative meningitis perhaps 
excepted) the temperature is usually considerably above the normal. 
A decided elevation of temperature, though it does not of course 
exclude abscess, is consequently strongly in favour of meningitis ; and 
conversely, a subnormal or normal temperature is strongly in favour 
of cerebral or cerebellar abscess. 

The absence of a definite cause of cerebral abscess (ear disease, nose 
disease, and so forth) is strongly against abscess and in favour of 
meningitis. 

The presence of a tuberculous lesion, either in *the lungs or else- 
where, is against abscess and strongly in favour of tuberculous meningitis. 

The presence of hemiplegia, of monoplegia, or of aphasic symptoms 
is in favour of abscess rather than of meningitis.^ This is especially the 
case when the paralytic or aphasic symptoms appear gradually, not when 
they are merely temporary and epileptiform in clmracter. Localised 
spasms, attacks of Jacksonian epilepsy and epileptiform paralysis or 
epileptiform aphasia are more common in cases of meningitis than in 
cerebral abscess. 

Retraction of the head and rigidity of the upper part of the spinal 
column are also suggestive of meningitis ; but they are not infrequently 
met mth in cases of cerebellar abscess. 

The course of severe generalised purulent meningitis is' usually more 
rapid than^hat of a cerebral abscess ; symptoms of irritation at the base 
or on the surface of the brain are usually more p^minent and the pyrexia 
is usually much more marked than in abscess. There av^, however, 
exceptions to all of these statements. 
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From these statements it mil be apparent that in many cases the 
diagnosis turns upon the presence or absence of a cause of cerebral abscess, 
and upon the condition of the temperature. 

In some cases the diagnosis can only be made by operative inspection 
(trephining) or by watching the course of the case. 

The differential diagn^yis of sinus phlebitis and cei'ebral or cerebellar 
abscess. — This is usually not difficult, provided that only one of the 
conditions (abscess or sinus phlebitis) 1)e present. A high temperature, 
marked fluctuations in the temperature curve, a rapid pulse, recurring 
rigors, profuse sweatings, and especially tenderness and swelling over the 
l)oint of origin of the internal jugular vein are strongly in favour of sinus 
phlebitis; but in •eases of ear disease in which cerebral or cerebellar 
abscess is so freqifeiitly present, the presence of these symptoms (that is, 
of sinus phlebitis) does not, of course, exclude abscess. In such 
circumstances both conditions may be present. 

The differential diagnosis of abscess of the brain and ear disease. — As a 
rule there is no difiiculty in deciding whether the symptoms are merely 
the result of the ear disease, or whether they dei^end upon an intra- 
cranial lesion (abscess, meningitis, sinus phlebitis) which has resulted 
from the ear disease. But it must be remembered that headache (not 
merely local pain in the ear, but radiating pains in the scalp and skull 
and severe internal headache), vomiting, giddiness, and even epileptiform 
convulsions may undoubtedly result from local irritation at the periphery, 
that is, in the diseased car ; but, with the exception of ^ddiiiess, such 
symptoms are much more likely to be due to a cerebral lesion, abscess, oi- 
localised meningitis. Optic neuritis, though by no meiins always present 
in cases of abscess, is in a doubtful case (I mean a case in which the 
diagnosis rests between abscess and local ear disease) strongly in favour 
of the more serious condition (abscess). 

A slow pulse (especially a slow pulse which is l^ecoming gradually 
slower and slower), increasing mental dulness and apathy are highly 
suggestive of abscess rather than of mere local ear disease. Peripheral 
irritation in the ear may produce irritative symptoms (headache, vomiting, 
giddiness, or even epileptiform convulsions), but it is not likely to produce 
paralytic symptoms (drowsiness, apathy, coma, or motor paralysis). 

The differential diagnosis of cer^/ral abscess and cerebral tunwui. In some 
cases of encapsuled abscess the distinction is extremely difficult, indeed 
it may be %iipossible. 

In order to distinguish these two conditions, attention should be 
chiefly directed to the following points : — 

(L) The presence or absence of a cause of abscess. This point 1 have 
already sufficiently emphasised ; but let me here say that I never commit 
myself to a tositive diagnosis of intracranial tumour unless suppurative 
ear and nose disease — ^the more common causes of (no\j-traumatic) 

cerebral abscess— can b^ excluded. 

In those cases in which a local cause of abscess (such as suppurative 
ear disease) is present, in addition to the general symptoms suggestive 
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of tumour or abscess (headache, vomiting, and, it may be, double optic 
neuritis), the chances are strongly in favour of abscess rather than of 
tumour. It is, of course, possible to have an intracranial tumour and an 
otorrboea (or other local cause of cerebral abscess) accidentally associated ; 
but the chances are strongly against such a coincidence. Conversely, 
when no discoverable local cause (source) ^ abscess is present, the 
chances are, other things being equal, very strongly in favour of tumour ; 
and the correct diagnosis of cerebral abscess in such circumstances (that 
is, in the absence of disease of the ear, nose, or cranial bones, and of 
traumatic injury) can seldom be more than a fortunate guess. 

(ii.) The previous history, progress, and course of the illness may 
throw light on doubtful cases ; when no clear or trustworthy evidence 
on these points is forthcoming, the difficulties of dia^osis are much in- 
creased. > 

A history of former ear disease, with the subsequent long continuance 
of cerebral symptoms, is in favour of abscess. 

The rapidity with which the symptoms progress does not necessarily 
afford any certain guide ; for in some cases of encapsulated abscess (that is, 
while the abscess is still encapsuled and unassociated with cerebritis, 
meningitis, or sinus phlebitis), the course of the case is very chronic; 
and there may be few characteristic symptoms, if any. In tumour, the 
same absence of striking symptoms may also of course be observed. 
Speaking generally, the progress of an abscess is more rapid than of a 
tumour. 

(hi.) The nature of the symptoms. In tumour the headache is, I think, 
usually more severe. This statement, like the former, only applies to 
encapsulated abscesses (while still encapsulated) ; for in cerebral abscess 
I have witnessed the most intense headaches which it is possible to 
conceive. 

Double optic neuritis is also, I think, more frequent in tumour. 
Possibly unilateral optic neuritis may be in favour o^ abscess, but more 
information is required before it is possible to generalise on this point. 
The intensity (degree) of the optic neuritis is also of some importance ; 
it* is usually more intense in cases of tumour than, in cases of abscess. 

The temperature may afford no guide ; for in abscess, as in tumour, 
it is usually normal or subnormal. A suppurative temperatiu‘e, with rigors ' 
and sweatings, is of course strongly in favour of abscess (or of abscess 
associated with sinus phlebitis) as against tumour. 

Marked emaciation, apparently the result of the cerebral lesion, *s 
perhaps suggestive of abscess, though it sometimes occurs also in cases of 
tumour. 

In a doubtful case, the sudden occurrence of symptoms indicative of 
severe, diffuse meningitis would be strongly in favoui' of abscess. 
Symptoms^d signs of sinus phlebitis likewise, of course, point strongly 
to abscess. 

(iv.) The situation of the lesion. This is a matter of some^importance; 
for in the great majority of cases abscesses are situated either in the 
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^ temporo-sphenoidal lobe or in the cerebellum ; the situation of the lesion 
in some other part of the brain is therefore in favour of tumour. 

A history of heacf injury is not always conclusive; for tumoui's, 
especially syphilomata, gliomata, and sarcomata, like abscesses, occasionally 
follow injury. , 

(v.) The numerical chances. These must only, of course, be considered 
when other things are equal ; a cerebral tumour is a much more common 
lesion than a cerebral abscess, £fnd infinitely more common than a cerebral 
abscess of apparent idiopathic formation, than a cerebral abscess, that is, 
without a definite and distinct cause. 

The diffei'eniial ^iagriosis of cerebral abscess ami thrombosis with cerebral 
softening . — This is ^ually easy, but cases occasionally occur in which it 
may be very doubtful which of the two is present. The chief points to 
which attention should be directed aio : — («) the presence or absence of 
a cause of abscess ; (6) the age of «he patient ; (r) the presence or 
absence of a history of syphilis ; (cl) the intensity of the heiulache and 
vomiting. 

Arterial thrombosis with softening is essentially an acute lesion. It 
is therefore only in cases of rapidly formed abscess, or in cases of chronic 
abscess in which acute cerebri tis or meningitis is set up around the 
abscess, that this question of diagnosis is likely to occur. 

Cases of atheromatous thrombosis are rarely, if ever, likely to be 
confounded with cerebral abscess. It is in the syphilitic cases which 
occur at an earlier age, and in which there may be headache, vomiting, 
and optic neuritis due to associated gummatous meningitis, that there is 
likely to be any real difficulty. ^ 

Local diagnosis . — When the symptoms and signs justify a diagnosis 
of abscess, the next question is. What is the situation of the abscess ? This 
point will be more appropriately considered in connection with the 
treatment. 

Prognosis. — In cases of abscess of the brain, the prognosis is necessarily 
always very grave. 

In acute cases, unless the abscess can bo successfully treated l>y 
surgical interference, dea*th is almost certain to take place speedily. But 
,in a certain proportion of cases the surgeon cannot hope to interfere 
successfully. In some cases it is difficult or impossible to dotermiiio 
the exact position of the abscess ; in some cases there is more than one 
abscess ; and in other cases, even if the abscess be successfully diagnosed, 
reached and evacuated, the patient dies of some associated complication 
(purulent meningitis, sinus phlebitis, lung disease, etc.). 

Jh chronic cases the prognosis is more favourable. Provided thfit 
the position oS the abscess can be diagnosed, the chances of successful 
surgical interference, so long as there is no cerebritis and no nj^eningitis, 
are more hopeful. Further, in those cases in which the abscess is en- 
capsulated, it jnay remain latent or unattended with any serious symptoms 
for many years. But it must be remembered that in cases of encapsulated 
abscess the duration is always a matter of great uncertainty ; for acute 
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complications — such as cerebritis, oedema of the brain, meningitis — ^may 
arise at any moment, ai>d if so, unless the case can be successfully treated 
by the surgeon, rapid death is the result. ^ 

Consequently, in chronic as in acute cases, the prognosis largely 
turns upon the possibility of successful surgical interference \ but it must 
be remembered that in chronic encapsulated cai^s the diagnosis is in some 
cases very difficult, or impossible. 

If the abscess is situated in the tempoi^sphenoidal lobe, the prognosis 
is somewhat more favourable than when it is situated in the cerebellum, 
for the chances of successful surgical treatment are somewhat greater. 

As a matter of fact, the prognosis in cases of cerebral and cerebellar 
abscess is very much more favourable than it was a jecv years ago. This 
is shown by the fact that of twenty-five cases observed by Prof. Macewen, 
nineteen were operated upon ; and of these nineteen, eighteen recovered. 
“One might almost conclude,” Macewen states, “that in uncomplicated 
abscess of the brain, operated upon at a fairly early stage, recovery ought 
to be the rule” (11). 

I/Kdl diagnosis and treatment . — Since in the great majority of cases of 
abscess of the brain the only hope for the patient is successful surgical 
treatment, the next question which has to be considered when the 
symptoms and signs seem to indicate the presence of an abscess in the 
brain is. Where is the abscess situated 1 

The pysemic cases may be left out of account, for in cases of this kind 
surgical interference has very little chance of success ; the abscesses — for 
there are usually several — are generally of small size and unattended with 
definite localising symptoms. 

In those cases in which there is reason to suppose that the abscess is 
single, the local diagnosis has to be determined in exactly the same way 
as in any other case of cerebral disease, such as an intracranial tumour ; 
namely, by observing the positive symptoms (paralytic or irritative) 
indicative of disturbance of function in localised areas of the brain, and 
the negative symptoms indicative of the absence of disturbance of 
function in other localised areas of the brain. 

The points to which attention should be particularly directed are : — 
(i.) The exact nature of the cause (traumatic injury, ear disease, nose „ 
disease, etc.) ; and if ear disease, whether the disease affects (a) the 
tympanum, or (JS) the external ear or mastoid. e 

(ii.) The presence of localising symptoms (positive and negative) 
showing that the abscess is situated in the temporo-sphenoidal lobe, the 
cerebellum, the frontal lobe, etc. 

(iii.) The relative frequency of an abscess in these different situations. 
It is only, of course, when there are no positive symptoms 'that any weight 
should b^ given to a probability of this kind. 

In the traumatic cases the abscess is usually situated immediately 
below the seat of the injury, or (but this is less frequent) the point of 
contre-coup. 

In the traumatic cases in which there are no localising symptoms, the 
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centre of the incision should of course be made over the wound, or any 
local tender spot or local swelling which happens to be present on the 
surface of the skull. Jf an abscess be not found on the surface of the 
brain, the brain-tissue should be explored ^vith a trocar. If the abscess 
be not found below the seat of the injury, the point of contre-coup should 
next be trephined and exj^ored. 

In those cases in which the abscess is due to ear disease, and in 
which there are no definite iQpalising symptoms, the temporo-sphenoidal 
lobe should be explored first, since this is the most frequent position for 
the abscess. 

Abscess in the temporo-sphenoidal lobe , — The positive symptoms indicative 
of the presence of» an abscess in the temporo-sphenoidal lobe are often 
very indefinite ; inQsed, in some cases there arc no positive symptoms. 
The temporo-sphenoidal lobe is one of the so-called “ silent ” ai'eas of the 
brain ; for lesions in this situation are not infrequently latent, that is, 
unattended with definite localising symptoms. But in some cases positive 
localising symptoms, such as distiurbanccs of hearing, smell, and taste, and, 
if the lesion is left-sided, word-deafness are present. As a matter of fact 
these symptoms are comparatively rarely seen, for hearing, smell, and t^iste 
are largely represented on both sides of the brain ; consequently, if one 
temporo-sphenoidal lobe is destroyed, its functions are tsiken up and carried 
on by the corresponding centres on the opposite side. The same statement 
applies, though less forcibly, to word-deafness. Nevertheless, so far as 
my experience enables mo to judge, word-deafness is rarely the result of an 
abscess in the temporo-sphenoidal lobe. But although the symptoms which 
have just been enumerated are by no means always present, they should 
always be carefully looked for. Further, it must be remembered that in 
cases of cerebral abscess due to ear disease, the unilateral deafness which 
is often present is in the great majority of cases due to local destruc- 
tion of the end-organ of hearing, rather than of the auditory centre in 
the temporo-sphenoidal lobe. Lesions (abscesses, tumours, etc.) in the 
temporo-sphenoidal lobe are in some cases attended with marked hysterical 
symptoms ; a voracious appetite is another symptom which is sometimes 
present. • 

Paralysis of the face or arm (much less rarely of the leg), motor 
aphasia, word-blindness, and agraphia may result from the encroachment 
of an abscess in the temporo-sphenoidal lobe upon the motor area, the 
motor-speecli centre, or the visual-speech centre. 

* The paralysis produced in this way is rarely complete and marked ; 
for it is usually due to the pressure-effects which the abscess or the 
iufl^mmatory changes round it produce, rather than to destruction of the 
nervous tissues (centres or conducting fibres). Further, it must be 
remembered that hemiplegic s3miptoms may be due to the pressure of an 
abscess of the cerebellum upon the subjacent motor strands in Ae medulla 
oblongata and pons YaroUi. 

We have seen that when the tympanum is diseased, the abscess is 
usually situated in the temporo-sphenoidal lobe; and that when the 
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maa^^ dr external ear is diseased, the abscess is usually situated in the 
cetebi^u^ 

Abscess in the cei'ehdVim . — The more important localising symptoms 
indicative of a cerebellar lesion are pain in the back of the head and 
upper part of the neck, retraction of the head, rigidity of the neck, marked 
vertigo and a reeling gait. In cerebellar ca^es the optic neuritis is 
usually more intense, and the vomiting more marked than in those cases 
in which the abscess is situated in the temppro-sphenoidal lobe. 

Macewen attaches considerable importance to the percussion of the 
skull and to combined auscultation and percussion in the diagnosis of 
intracranial lesions ; he states that in those cases of abscess in which the 
ventricles are distended, and more especially in children in whom the 
skull is thin, the percussion note becomes more highly resonant than 
normal ; hence a tympanitic note on skull-percussion is suggestive that 
the abscess is situated in the cerebellum rather than in the temporo< 
sphenoidal lobe of the brain. 

Abscess in the occipital khe . — ^The chief localising symptom is hemi- 
anopsia ; there may also be word-blindness. 

Abscess of the frontal lobe . — Lesions in the frontal lobe are often 
latent, or at all events unattended with symptoms of a very definite kind. 
It is usually supposed that the frontal lobe is the seat of attention and 
of the higher intellectual faculties ; further, in the posterior end of the 
frontal lobe, centres connected with the lateral movements of the head 
and eyes to the opposite side, and with motor speech and (?) Meriting, are 
situated. Consequently, an abscess in the frontal lobe may be attended 
with some of the following symptoms : — Apathy, mental dulness, in- 
tellectual impairment, inability to concentrate the ideas and the attention, 
motor aphasia and agraphia, weakness of the muscles of the neck and 
head on the opposite side of the body, and, if the abscess extend so far 
back as to involve the motor fibres passing to the intf,rnal capsule, some 
loss of power in the face or arm, possibly in the leg, on the opposite 
side. 

From the statements which have just been made, it will be obvious 
that the localising symptoms which result from <abscess in the different 
areas of the brain (temporo-sphenoidal lobe, cerebellum, etc.) are in many 
cases indefinite. Nevertheless, in those cases in which the abscess is due 
to ear disease we can usually, by a careful consideration of all the facts, 
decide upon the exact position of the abscess. 

When the abscess is due to nose disease, it is most frequently situated 
in the frontal lobe on the same side; hence the localising symptoms 
indicative of a lesion in this situation must be carefully looked for. ^ . 

I shall not attempt to describe the surgical treatment of cerebral 
abscess, or of the ear or nose disease with which it is usually associated. 
Let me nierely say that, in addition to surgical measures, internal 
remedies (such as quinine, the tincture of the perchloride of iron, bromide 
of potassium, chloral hydrate, the local application of cold to the head, 
etc.), together with appropriate feeding, careful nursing, the prevention 
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of bedsore^ attention to the condition of the bladder and rectum, and to 
the general hygienic surroundings of the patient, are of course essential. 

Byrom Bramwell. 
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INTRACRANIAL TUMOURS 

Definition. — Under the name “intracranial tnnionr are included all new 
growths which occur within the cranial cavity. 

Morbid anatomy and pathology. — Intracranial tumours are veiy 
common ; many different varieties arc met with ; in fact, almost every 
known form of new growth may occur within tlio cranial cavity. The 
most common forms are scrofuloma, syphiloma, glioma, and siircoma ; next 
in frequency comes carcinoma ; then fibroma, osteoma ; and, lastly, some 
rare forms (such a&p endothelioma, cysts simple and piirasitic, psammoma, 
neuroma, and lipoma), which, either because of their raiity or because 
some of them — such as psammoma — ^are usually unattended with clinical 
symptoms, are of little or no practical importance. 

Large aneurysms atithe base of the brain, and some (simple) enlarge- 
ments (hypertrophies) of the pituitary body, although they arc not in tlie 
strict pathological sense new growths, may for prjictical and clinical pur- 
poses, since ^they may be attended with exactly the siimc symptoms, be 
rCigarded as intracranial tumours. Further, some chronic encapsulated 
abscesses may, for practical purposes, be regarded as cystic tumoiu’s. 

Some intracranial tumours are primary, others arc secondary. In 
some cases the new growth is single, in others multiple. In some cases 
the tumour is fituated within the substance of the brain, in others on its 
surface. In some cases the new growth has its point of ori^’n in the 
membranes or cranial bones, in other cases in the neuroglial tissue. Any 
I3art of the brain (cerebraf hemispheres, cerebellum, pons Varolii, medulla 
<^blongata, or*crus cerebri) may be the seat of the tumour. 

The size of the tumour varies greatly in different cases. 



SYSTEM OF MEDICINE 


646^ 


The rapidity of growth — an important point so far as the clinical 
symptoms are concerned — is very cUflFerent in different cases; in some 
cases the tumour grows with enormous rapidity ; tn others the growth is 
veiy slow and gradual; in exceptional cases the tumour may remain 
stationary for years. ^ 

The effects produced on the nervous tissues and on structures with 
which the tumour comes in contact are also very variable ; but this point 
will be more appropriately considered in cSnnection with the pathological 
physiology. 

Etiology. — Intracranial tumours are due to exactly the same causes 
as tumours elsewhere. In many cases we are quite ignorant of the 
causation. In cases of secondary intracranial tumou£ tibe primary growth 
is often situated in the lung. In the case of tuberculous and syphilitic 
tumours there is very often evidence of tubercle or syphilis in some 
other part of the body. In the rare cases in which an intracranial 
tumour consists of a parasitic cyst (hydatid, cysticercus celluloses, etc.), 
cysts of the same nature may be situated in other parts of the body. 

Hereditary influences seem occasionally to play a part in the pro- 
duction of some intracranial tumours (carcinoma, tubercle, syphiloma). 
Traumatic injury is in some cases undoubtedly a proximate cause, 
especially in the case of tuberculous, syphilitic, and gliomatous new 
growths. Mental anxiety, mental strain, worry, depressing influences of 
all kinds, ill-health and alcoholic excesses seem in some cases to dispose to 
the development of the new growth, in other cases actually to excite it. 
Some of the conditions which I have just mentioned probably act by 
disturbing the cerebral ^.circulation and nutrition, and so disposing to the 
production of the new growth. 

Age has an important influence in the production of intracranial 
tumom-s. New growths rarely occur within the cranial cavity in early 
infancy, or in old ago. Tuberculous tumours ale very common in 
children. Melanotic sarcoma occasionally occurs in childhood and youth. 
Syphilitic tumours usually occur between the ages of thirty and forty-five ; 
rarely in young subjects, as the result of inherited syphilis. Sarcoma 
occurs both in youth and middle age, particularly in middle life. Glioma 
chiefly occurs in young and middle-aged adults; it is, comparatively^ 
speaking, rare in childhood and early youth, and also in old age. Cancers 
occur most frequently in middle-aged and old people. c 

The male sex is more frequently the subject of intracranial tumours 
than the female — no doubt because syphilis, head injuries, mental worry, 
over-strain, and alcoholic excesses are all more common in men than in 
women. • * 

Pathological physiology. — This is of great impoiitance; for an 
intelUgei^i comprehension of the symptomatology of brain tumours 
largely depends upon a knowledge of the manner in which the symptoms 
are produced. ^ ^ 

In studying the pathological physiology of intracranial tumours it is 
important to remember that the cranium, after the fontanelles are closed, 
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is practically a cld^ cavity, the walls of which are rigid ; consequently, 
an intracranial tumour, as it increases, is apt, by the pressure effects 
which it produces, to (Jerange or disturb the function of the ner^^ou8 and 
other structures which are contained in the cavity ; these pressure effects 
are most marked in the structures (the brain tissue, membranes, and 
nerve-roots) with which ^e tumour is in direct contact. 

A consideration of these facts explains the division of the symptoms 
into two great groups : naojely, (a) the general^ and (6) the localising 
symptoms. 

Disturbance of the function of the intracranial contents as a whole 
may be produced either by an increase of the intracranial pressure and 
the derangement of the circulation which results therefrom, or by a diffuse 
irritative change Attending throughout the nervous tissues. A growing 
tumour which causes a marked increase of the intracranial pressure, 
which disturbs the vascular and lymphatic circulation, which stretches 
the membranes, and which compresses and squeezes the contents of the 
intracranial cavity, will necessarily produce more or less disturbance of 
the cranial contents as a whole, and will give rise to symptoms of a 
general nature ; while at the same time it may produce localising symptoms 
by the more direct effects which it produces in the structures with which 
it is in direct contact. In many cases it is impossible during life to 
discriminate the general from the localising symptoms. 

Further, it must be remembered that the cavity of the cranium is 
divided into two subcavities by the tentorium ccrcbclli. Tumours which 
grow below the tentorium and which are hemmed in, as it were, by this 
firm, resisting membrane, necessarily produce a very marked effect upon 
the structures (pons Varolii, medulla oblongata^ cerebellum) which an*- 
situated in the lower ’ cavity ; tumours which are situated above the 
tentorium cerebelli have greater room for expansion and gi*owth. But, 
further, it must ^be remembered that the upper cranial cavity is 
imperfectly divided into two subcavities by the falx cerebri. 
sequently, a tumour which is growing in one hemisphere of the brain is 
apt to compress the structures on its own side more than those on the 
opposite side. It mus^ be remembered, however, that these statements 
are merely of a general kind. Tumours below the tentorium usually 
produce a very marked effect upon the structures in the upper cranial 
cavity ; for, by impeding the circulation through the veins of Galen ancl 
producing Bropsical effusion into the ventricles, they often produce an 
dbormous increase of the intracranial pressure as a whole. ^ 

The degree of increase of the intracranial pressure varies considerably 
in different cases. Some tumours grow so slowly that they seem to 
produce little or no disturbance, except a slow and gradual atrophy of the 
surrounding ^erve tissue ; consequently, in these cases, which are 
extremely rare, there are no pressure symptoms. a 

The severity of the general symptoms seems chiefly to depend 
the size of«the tumour, the rapidity of its growth, and the condition 
of the ventricles— whether there is dropsical effiision or not. When 
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he pressure reaches a certain degree of intensity the functions of the 
7hole brain may become impaired ; in such cases, apathy, mental dulness, 
md even coma may be manifested. But, as I hav^ already said, increased 
ntracranial pressure and the alterations in the cerebral circulation which 
'esult therefrom are not the only causes of the general symptoms. In some 
^es appearances indicative of a diffuse or widespread in-itation of the 
lervous tissues and cerebral membranes can be demonstrated by the 
nicroscope. This irritation appears to ^e due to irritative products 
excreted, so to speak, by the tumour, or derived from the inflammatory 
changes in the tissues surrounding the tumour. Headache and vomiting 
ire in some cases perhaps the result of this process of irritation. The 
3ptic neuritis, which is so important a symptom in caoes of intracranial 
>umour, may in some cases be due to irritative prodatts being squeezed 
nto the vaginal sheaths suiTOunding the optic nerves and into the nerve 
jerminations in the retina. 

The symptoms which are due to local alterations in the brain 
tissue, cerebral membranes, nerve-roots, and bony coverings with which 
it is in direct contact, also depend upon a number of different factors. 
The more important are : — the function of the part which is directly 
implicated by the tumour ; the manner in which the nerve tissue 
is affected by the pressure (whether irritated or destroyed) ; and, when 
the nerve tissue is destroyed, whether the function of the portion of 
brain tissue which is destroyed can be taken up and carried on by some 
other part of the brain ; in other words, what degree of substitution and 
compensation can be established. It is unnecessary to enter into a 
detailed discussion of these different points, but one or two illustrations 
may be given. • 

A tumour which presses upon and irritates the motor area of the 
cortex will produce Jacksonian epilepsy ; while a tumour which presses 
upon and destroys the motor area of the cortex will, qnless compensation 
can be effected, produce paralysis — monoplegia or hemiplegia — on the 
opposite side of the body. A tumour which presses upon and irritates a 
sensory area of the cortex (say, for example, the half-vision centre in the 
tip of the occipital lobe) will produce symptoms pf sensory irritation (in 
the case I am supposing, flashes of light referred by the patient to the- 
opposite eye, though in reality projected from the corresponding halves 
of each retina) ; while a tumour which destroys the half-vision eontre 
will produce lateral homonymous hemianopsia on the opposite side. 

In connection with the localising symptoms which may be produced 
by intracranial tumours, it is important to remember that the different 
cortical centres run one into another, and that they are intimately ^qn- 
nected by association fibres and commissural tracts with other parte of 
the brain tissue \ more particularly with the other centr&s or portions 
of gray mutter with which they are in intimate functional relationship. 
Consequently, destruction or irritation of one centre may produce func- 
tional disturbances and derangements, as the result either hi inhibition 
or of irritation in other, and it may be distant centres. Destruction, for 
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example, of the visual-speech centre prod\ices not only word-blindness 
but agraphia also. 

Further, it must be remembered that, by interference with the blooil- 
supply, very marked functional or structural disturbances may be pro- 
duced in portions of the brain at a distance from the tumour. A 
tumour, for example, at Ihe base of the brain, which involves the third 
nerve and produces ocular paralysis on the same side, may at the same 
time compress or obstruct the ^middle cerebral artery, and so may produce 
softening in the motor area of the cortex on the same side, and conse- 
quently paralysis of the face, .arm and log on the opposite side of 
the body. 

These pseudo-localising symptoms are very deceptive, and may easily 
mislead the diaghbstician ; but they are fortunately rare. As a matter 
of fact, in the vast majority of cases in which symptoms indicative of 
disturbance of function in a localised area of brain tissue are present, 
they are directly due to the destructive or iiritativo changes produced 
by the new growth ; in other words, they usually have a distinct and 
definite localising value. 

Again, it must be remembered that hiemorrhagic extravasiitions are 
of frequent occurrence in cases of glioma, and that rapidly developed 
redema, cerebritis, or meningitis occasionally occur in the course of intra- 
cranial tumours. As a result of these conditions, the clinical ])icturc, 
which is essentially that of a chronic lesion (tumour), may be complicated 
by the development of acute symptoms. 

It is hardly necessary to tuld that in some forms of tumour (syphilitic, 
tuberculous, and cancerous) in which associated lesions are present in the 
other organs and tissues of the body, other symptoms than those which 
result from the intracranial lesion (the tumour) may also be present. 

Clinical history. — From the foregoing statements it will be appiiront 
that the nature of the symptoms and the manner in which they arc 
grouped together are very variable in different cases of intracranial 
tumour. Further, it must be remembered that the personal equation — 
the individuality of the patient — in this, fis in almost every form of 
disease, plays an important part in determining the severity .and to some 
extent the character of the symptoms. The same tumour may prwluco 
very different effects in different individuals. 

In the^great majority of cases an intracranial tumour is a chronic 
iSsion which is unattended with fever; though in some cases, as I have 
already stated, acute symptoms arise as the result of haemorrhage, menin- 
cerebritis, rapid dropsical effusion into the ventricles, and so 

forth. 

Ajid I may remind the reader again that the symptoms of intracranial 
tumour fall into two great groups — the general^ which show^that there 
is a tumour somewhere and the localising, which show that the tumour 
is situated ifi a particular part. In many cases both sets of symptoms are 
present; in some the general symptoms only are present; in others the 
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sjmptoms are chiefly local. Cases of intracranial tumour occasionally 
occur (but they are extremely rare) in which there are absolutely no i 
symptoms. 

The more important general or “non-localising*^ symptoms are : — Head- 
ache; vomiting; giddiness; double optic neuritis ; optic atrophy and loss 
of vision resulting therefrom ; general epil6ptip convulsions which begin 
without any definite aura or local starting-point ; symptoms indicative of 
disturbance of the mental balance and intellectual functions, such as loss 
of memory, apathy, hysterical symptoms, mental depression, melancholia, 
mania, coma, and so on. 

The more important localising symptoms are : — ^Paralyses of various 
forms, such as hemiplegia, monoplegia, more rarely paraplegia, paralysis 
of the individual muscles supplied by motor cranial i^eWes, derangements 
of the associated movements of the ocular muscles; localised spasms, 
such as rigidity of the neck, localised epileptic convulsions ; rhythmical 
tremors resembling those of cerebro-spinal sclerosis ; disturbance of co- 
ordination, a reeling gait, or forced movements ; localised derangements 
of sensation, such as anaesthesia, hemianaestheshi, hjrpersesthesia, shooting 
pains or hypersesthesia in the area of distribution of the fifth nerve ; hemi- 
anopsia of various forms; hemiopic flashes of light; unilateral disturb- 
ances of hearing, smell, or taste ; aphasic symptoms, motor or sensory ; 
albuminuria, peptonuria, glycosuria ; and to these may be added enlarge- 
ment of the face, feet, hands, and other parts — the symptoms of acro- 
megaly — which in some cases result from enlargement of the pituitary 
body. 

Some of the symptoms which have just been enumerated are common ; 
others are rare. The general symptoms — headache, vomiting, and optic 
neuritis, for example — are more frequent and uniform than the most 
common of the localising symptoms, such as hemiplegia ; whilst of the 
general symptoms, headache, vomiting, and double opt^c neuritis are much 
more common than mania or melancholia; of the localising symptoms 
hemiplegia is more common than hemianaesthesia or hemianopsia. 

Further, it must be remembered that there is no absolute distinction 
between the general and localising symptoms ; /^r, to put it in another 
way, some of the symptoms which are usually classed as general have, 
under certain circumstances, a localising value. Thus, pain in the head, 
if limited to one spot, more especially if associated with tenderness on 
pressure or skull-percussion, is highly suggestive, though not absolute^ 
pathognomonic, of a lesion at the seat of pain and tenderness. Pain in 
the back of the head is suggestive of a subtentorial tumour ; but all sub- 
tentorial (cerebellar) tumours are not necessarily attended with occig^t*^! 
headache ; in some cases the pain is frontal. Again, vomiting (a general 
symptom), when very severe and frequent, is suggestive of*a subtentorial 
tumour, o« at all events of a tumour in the region of the vomiting centre. 
Even mental apathy, which as a rule is the mosti general of all the general 
symptoms, and is absolutely without localising ydue, may ha.yh a localising 
value under certain circumstances ; for tumours of the frontal lobe are 
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apt to produce a peculiar kind of mental apathy which will be referred 
to in more detail hereafter. 

It may now be weU to consider some of these symptoms individiwlly, 
and in detail. 

Htodache, — This is the most frequent of all the symptoms. It is 
present in the great majority of cases of intracramal tumour, but its 
severity is very variable ; in some cases the pain is intense. The head- 
ache is often paroxysmal \ during the intervals the patient may lx* 
entirely free from pain. In many cases the pain is felt when the patient 
first wakes in the morning ; in such cases it is apt to be associated with 
vomiting. In some cases the pain is nocturnal, and is then suggestive, 
though by no me^^s patho^omonic, of a syphilitic lesion. The pain is 
usually referred to tfho interior of the head ; but it is sometimes superficial, 
and is then usually associated with tenderness on pressure, or on skull- 
percussion. This is more especially the case when the tumour is a gumma 
or malignant growth involving the intracranial bones. Superficial pain 
limited to a localised area of the scalp, especially when associated with 
tenderness on pressure, usually has a distinct localising value. Neuralgic 
pains referred to the area of distribution of the fifth nerve may also, of 
course, result from the pressure of a tumour on the trunk of this nerve, 
and from the irritation which results therefrom. 

Double optic neuritis, — Next to headache this is the most frequent 
symptom, or rather sign, of an intracranial tumour. From a diagnostic 
point of view double optic neuritis is a more important symptom than 
headache ; for optic neuritis is comparatively rarely met with in condi- 
tions other than tumour ; and, further, it is an alteration which can be seen 
by the physician himself, and which cannot be produced or simulated by 
the patient. In the great majority of cases the optic neuritis is double. 
Even when considerable in degree it is not necessarily associated witli 
any diminution o&the acuity or fields of vision. This important clinical 
fact, which was first pointed out by Dr. Hughlings Jackson, shows the 
necessity of making a routine examination of the optic discs with the 
ophthalmoscope in all cases in which there is any reason to suspect coarse 
cerebral disease, sucb as tumour. Of course in many cases, more 
especially where the optic neuritis is passing on to post-nouritic atrophy, 
both the acuity and fields of vision are considerably impaired. So far as 
my experience enables me to judge, optic neuritis is present in at least 
eighty per cent of cases of intracranial tumour, at some period or other 
3f their course. The degree of change in the optic discs varies in different 
ceases, and at different stages of the same case. In the early stages there 
WMy be merely distension of the retinal veins ; in the later stages most 
intense papillitis or post-neuritic atrophy. In rare cases the optic neuritis 
is unilateral ; but whether under such circumstances it is more frequently 
present in one eye than in the other (that is, on the side oftthe tumour 
or on the raposite) can^t bo decided without further investigation. 

Vbmitii ^. — Next to‘ headache and optic neuritis this is perhaps the 
most frequent symptom. Its severity and the time of its occurrence are 
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variable. In many cases the vomiting chiefly occurs when the patient 
first gets out of bed in the morning, and is then apt to be associated with 
headache and giddiness. Vomiting, like headache, is often paroxysmal in 
character, and the attacks of headache and vomiting frequently occur 
together. In some cases the vomiting occurs after eating ; under such 
circumstances the tongue may be quite cleaSr, and there may be no 
evidence of gastro-intestinal disturbance ; but in other cases the tongue 
is furred. Very frequent and severe vomiting is suggestive of a sub- 
tentorial tumour or of great meningeal irritation. 

Vertigo, — This is a less important symptom, but it is often present in a 
slight degree and as a temporary condition. Under such circumstances 
the giddiness is probably due to disturbances in the ^erebral circulation. 
Severe and constant vertigo (if the result of an inti&cranial tumour and o, 
not due to ear disease) is suggestive of a tumour involving the middle lobe 
of the cerebellum, or the nerve which carries labyrinthine impressions from 
the internal ear to the cerebellum. In other cases of intracranial tumour 
vertigo is the result of paralysis of one or other of the ocular muscles. 
From these statements it is obvious that the exact cause of the vertigo must 
be determined before a definite localising value can be attributed to it. 

General epileptiform convulsions sometimes result from intracranial 
tumours, quite irrespective of their seat and position. Occasionally an 
epileptic fit is the immediate cause of death. In some cases a general 
epileptiform convulsion is the result of haemorrhagic extravasation from 
the thin- walled vessels of a glioma ; but in most cases it is probably due 
to the irritation of the cerebral tissues which the tumour (which may be 
regarded as a foreign body) produces. 

Disturbances of the mental faculties are of frequent occun*ence in cases of 
intracranial tumour ; but in most cases the mental alterations (changes of 
disposition, irritability of temper, impairment of memory, hysterical 
manifestations, and the like) are so slight that they ^re apt to pass un- 
recognised, or to be regarded as of little or no importance. More pro- 
nounced mental alterations — such as melancholia, mania, or dementia — 
are rare ; but in a few cases symptoms of actual insanity do occur. In 
the terminal stages of intracranial tumours, especially when the intra- 
cranial pressure is greatly increased, stupor and coma frequently set in. 
The mental alterations which occur in the course of intracranial tumours 
are, in the great majority of cases, of no localising value ; but,tumours in 
the frontal lobe are especially apt to produce taciturnity, want of atterv- 
tion, inability to concentrate the thoughts, and marked deterioration or 
impairment of the mental faculties, even in those cases in which the intra- 
cranial pressure does not appear to be greatly increased, and in whiilx 
there is no definite coma. , 

Apoplectic or pseudo-apoplectic attacks occur in some cases of intracranial 
tumour, and may be the cause of death. In some cases the apoplectic 
symptoms are due to haemorrhagic extravasatictis, which are especially 
prone to occur in cases of vascular glioma. In other cases pseudo- 
apoplectic attacks appear to be due to congestion, oedema, or inhibition. 




intracranial tumours 


JL 


653 


Paralysis of various f&tms is a common and important localising 
symptom. It may, of coui^se, result from pressure on, or destruction of 
the motor nerve apparaljjus in any part of the cranial cavity (cortical motor 
centres, conducting tracts as they pass through the centrum ovale, internal 
capsule, crura, pons Varolii, medulla oblongata). Localised paralysis may 
also be due to implication, ,\>f one or other of the motor cranial nerves. 
Hemiple^a and monoplegia are the most common forms of paralysis ; 
paraplegia is much more rare.^ The duration, completeness, and extent 
of the paralysis, and the exact foi*m of the hemiplegia (whether of the 
ordinary common form or of the “ crossed variety) differ in different 
cases. The paralysis is sometimes merely temporary. Localised 
paralysis, monoplegia, or hemiplegia of this temporary kind is common 
after a localised epileptiform coiiA'iilsion. Bilateral paralysis involving 
all four limbs, the arms usually more than the legs, is generally duo to a 
tumour in the pons Varolii, or medulla oblongaUi; or to the pressure 
which a subterrtorial cerebellar tumour exerts upon the motor strands of 
the p 3 n:amidal tract. Iir cases of this kind a rhythmical voluntory tremor, 
which closely resembles that due to cerebro-spinal sclerosis, may bo present. 

The condition of the deep reflexes is variable. In the great majority 
of cases in which hemiplegia is present the knee-jerk on the affected 
(paralysed) side is exaggerated. In some cases of cerebellar tumour the 
Imee-jerk on one or both sides is diminished or abolished ; the opinions 
of Dr. Hughlings Jackson and others on this obscure condition ai’c dis- 
cussed elsewhere (p. 370). 

From these statements it will be seen that the paralytic symptoms 
are very important from a localising point of view. 

Localised spasms and convulsions, like localised •paralysis, are also most 
important “ focal ” symptoms. Localised epileptifoi-m convulsions — 
attacks of Jacksonian epilepsy — are in the great majority of cases duo to 
a tumour which invplves and irritates the motor cortex. Such tumours 
are usually, but not necessarily, syphilitic or tuberculous. The extent 
and distribution of the convulsions depend upon the extent of the gray 
matter which is irritated and discharged. The spasms may at first be 
confined to a single nuiscle or group of muscles; but in most cases 
the discharge, which begins locally, gradually extends, flows over, 
* as it were, to adjacent centres, the spasm becoming more and more 
generalised until a typical bilateral epileptic fit is produced. In well- 
marked cas^ of Jacksonian epilepsy there is usually no loss of conscious- 
ness until at all events the muscles on both sides of the body arc involved. 
As I have already stated, attacks of Jacksonian epilepsy are very often 
^JfltiO^ed by temporary paralysis which involves the muscles which were 
nrst or most convulsed in the fit. The diagnostic value of localised 
epileptiform convulsions is very great, for the muscles which are first 
convulsed give a clue to the position of the motor gray matter which 
is irritated and first discharged. Consequently, it is in many cases 
possible, by fibserving the manner in which the spasm begins, to obtain 
very accurate information as to the exact position of the tumour. 
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Clmc spasm and contractures also are occasional symptoms. Bigidity of 
the muscles of the neck and spine, occurring in parpxysms and in some 
degree resembling a tetanic fit, occur in some ^es of cerebellar tumour. 
Contractures in the paralysed limbs may, of coui'se, occur in those cases in 
which hemiplegia or monoplegia is product by the tumour. 

Incoordination is a rare symptom ; but a reeling drunken gait is 
common in those cases in which the cerebellum is the seat of the new 
growth. 

Paralysis of the hladden' and rectvm is comparatively rare, luiless the 
mental condition of the patient be considerably iifipaired. Tumours 
which are situated in the pons Varolii, or medulla oblongata, may be 
attended with more direct disturbance of these important viscera. 

Sensory derangementSy other than headache, are less frequent and, 
speaking generally, less important from a diagnostic point of view than 
disturbance of motion. A general impairment of sensation and loss of 
the tactile sense are not uncommon in cases in which the patient is 
apathetic, and the cerebral functions greatly depressed. Hemianeesthesia 
is not common, though it occasionally results from the presence of a 
tumour involving the posterior end of the internal capsule, or the gyrus 
fomicatus. A certain degree of localised ansesthesia is also seen in some 
cases in which the tumour involves the motor area of the brain. An»s- 
thesia, hypersesthesia, neuralgic and shooting pains in the area of distri* 
bution of the fifth nerve may, of course, be present in those cases in which 
the tumour is situated^ in the pons Varolii ; or in which the tumour 
involves the trunk of the nerve at the base of the brain. 

Derangements of the sense of sight are very common; some of them 
are of great importance from a localising point of vi^w. Diminution of 
the acuity of vision, a more or loss generalised contraction of the fields 
of vision, dimness of vision, and even complete blindness are frequently 
met with as a result of optic neuritis, and more especially of the post- 
neuritic atrophy which results therefrom. Alterations of vision of this 
kind may be due to a tumour in any part of the brain and have 
no localising value. Blindness due to primary optic atrophy (optic 
atrophy not preceded by optic neuritis) is occasionally due to a tumour at 
the base of the brain which exerts direct pressure upon the d^tic chiasma 
or optic nerve-trunks. 

Hemianopsia is occasionally met with, and is a most important localis- 
ing symptom. The most common variety is homonymous la^pd 
hemianopsia. It may, of course, result from a tumour which involves the 
optic tract, the fibres which pass from the optic tract to the half-vision 
centre (radiating fibres of Gratiolet, etc.), or the half-vision centre in the 
tip of the occipital lobe. Bilateral temporal hwnianopsia is occasionally 
ol^erved as the result of the pressure of a tumour on the Centre of the 
chiasma. 
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stashes of lights referred to one or other side of tihe visual field 
(usually by the patient to the eye on the opposite side to the tumour), 
may re^t from a tumour in the back part of the occipital lobe which 
irritates the half-vision centre on the opposite side. 

Derafigemenis of the of hearing are much less common than 

derangements of the sense of sight. A tumour which presses upon the 
auditory nerve at the base of the brain may, of course, produce loss of 
hearing. Deafness may also result if the tumour destroys the auditory 
nerve nucleus in the pons Varolii. Loss of hearing is rarely if ever 
due to- a tumour situated in the cerebrum itself ; but a tumour which 
destroys the first temporo-sphenoidal convolution (the auditory centre) 
may produce 8ome*impairment of hearing in the opposite ear. Some im- 
pairment of hearing 1(and in very exceptiomil cases marked deafness) may 
be due to increased intracranial pressure, effusion into the ventricles, and 
the general impairment of the cerebral functions which results therefrom. 

A tumour which causes irritation of the auditory centre may be 
attended with subjective sensations of sound. A tumour which destroys 
the posterior two-thirds of the first and the adjacent part of the second 
left temporo-sphenoidal convolutions may produce word-deafness. 

Disiurbances of the seme of smell are rarely mot with in cases of cerebral 
tumour, unless the olfactory bulb or root should happen to be directly 
implicated. 

The sense of taste is very rarely affected. 

Aphasia derangements . — Marked and persistent aphasia, whether motor 
or sensory, is comparatively seldom due to the presence of an intracranial 
tumour 'j this is no doubt chiefly due to the fact that an intracranial 
tumour comparatively rarely produces complete destruction of any of the 
speech centres, and, the lesion being a chronic one, and the destruction 
of the speech centres gradually effected, that substitution and compensa- 
tion are in many cases established. Temporary aphasia is not uncommon 
after an epileptie fit. Word-blindness, word-deafness, motor vocal aphasia, 
and agraphia may, of course, appear, if the tumour should happen to 
produce complete destruction of the auditory word -centre, the visual 
vord-centre, the motor •vocal speech centre, or the writing centre respec- 
ively. I need not go into details, for the subject of aphasia is fully 
considered in other portions of this volume (p. 394). 

In. the ghapter on abscess I have said (p. 644) that Prof. Macewen and 
pr. A. Robertson have pointed out that in some cases the note elicited by 
percussing the skull is altered ; and that this is more especially the case in 
children in whom the ventricles are dilated ; thus a high-pitched percussion 
FMk^is of specific value in the recognition of tumours of the cerebellum. 

Urinary derangements. — Polyuria, glycosuria, albuminuria, and pepton- 
uria are occasionally associated with the presence of a tumour in the 
region of the pituitary body, floor of the fourth ventricle, #r adjacent 
parts. They may, therefore, have a certain localising value ; but it is not 
great, for tfiese conditions may be merely associated complications. ^ 

Phosphaturia, which is so common in cases of grave nervous disease, 
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is of frequent occurrence ; especially, perhaps, in those cases in which the 
tumour is situated at the base of the brain, or in the region of the floor of 
the fourth ventricle. f 

In addition to the nervous symptoms described above, alterations in 
the general state of nutrition, temperature, ^pulse, and so forth, are 
occasionally observed. * 

The gener al state of nutrition varies in different cases. In many cases 
the patient is well nourished ; in others, a# certain degree of emaciation 
is the result of long-continued pain and sleeplessness : marked emaciation 
is usually the result of some associated complication in the thoracic or 
abdominal viscera. In very exceptional cases — and in my experience 
this statement applies more particularly to subtentorial j^umours — extreme 
emaciation is rapidly produced, apparently as the direct result of the 
cerebral lesion (tumour). 

The temperature^ in the great majority of pases of intracranial tumour,, 
is normal or subnormal. Pyrexia is usually the result of some complica- 
tion, such as ‘meningitis or ccrebritis. H 3 rperpyrexia occasionally arises 
in cases in which the tumour is situated in the region of the basal ganglia, 
pons Varolii, or medulla. 

The pulse is usually normal in frequency, or slower than normal ; but 
towards the end it may become markedly accelerated, and in some cases 
irregular. 

Cheyne-Stolces respiration occasionally occurs, particularly in those ca&es 
ill which the tumour is situated in the neighbourhood of the respiratory 
centre. Obstinate hiccough is occasionally present. 

Bedsores are not uncommon in the terminal stages of the case, if the 
nursing be inefficient. * 

Clinical types or groups. — Before concluding the symptomatology, 
it may perhaps be well to direct attention to the way in which the in- 
dividual symptoms which have now been detajjed aro most frequently 
grouped. 

Cases of intracranial tumour may bo grouped under the following 
clinical typos : — 

1. Cases in which an intracranial tumour is pifesent, but in which its 
presence is not indicated by any symptoms during life. Cases of this 
kind are extremely rare, but they do occur occasionally. 

2. Cases in which there are general symptoms (such a^ headache, 

vomiting, double optic neuritis, giddiness, etc.) which show that there ip 
a tumour in some part of the intracranial cavity, but in which there are 
no localising symptoms indicative of its exact site. The cases included in 
this group are very frequent. “ 

3. Cases in which, in addition to the general symptoms, well-marked 
localising symptoms, which indicate more or less clearly the exact position 
of the new^growth, are also present. These cases are also common. 

4. Cases in which definite cerebral symptom^ indicative of functional 
disturbance or organic disease within the cranial cavity are present, but 
in which the symptoms are not distinctive of a tumour. This group is 
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also a large one, and contains most of the cases in which difficulty in 
diagnosis arises. 

Diagnosis. — In conjiection with the diagnosis of cases of intracranial 
tumour, three questions have to be solved : — (a) Is an intracninial 
tumour present 1 (6) If so, where is it situated ? And (c) what is its 

pathological nature 1 / 

In some cases the solution of all of these questions is easy ; in others, 
although the diagnosis of th^ presence of a tumour may be readily 
arrived at, it m^ be difficult or impossible to determine its locality and 
pathological nature. 

The diagnosis of an intracranial tumour may be confidently made 
when the generah symptoms (headache, vomiting, and double optic 
neuritis) are present ^d when other conditions, such as Bright’s disease, 
"lead poisoning, abscess of the brain, great dropsical distension of the 
ventricles, and a few other conditions in which the same symptoms 
(headache, vomiting, double optic neuritis) may be present, can l>e 
excluded. The diagnosis is still more easily made when, in addition 
to the general symptoms, localising or focal symptoms are present. 

Let us now consider the differential diagnosis of intracranial tumour 
and those other conditions which are most likely to be confounded 
with it. 

Bright’s disease must be excluded. This is done, of course, by an 
exaipination of the urine, heart, and arteries. 

Lead poisoning must also be excluded. * The blue line on the gums 
should be looked for, the occupation of the patient ascertained, and the 
presence or absence of other symptoms indicative of plumbism (such as 
dry colic, wrist-drop, etc.) determined. • 

Hypermetropia in anssmic girls is sometimes attended with headache 
and a slight degree of papillitis, and such a case may thus be mistaken 
for one of tumour.^ The facts that the headache is relieved by suitable 
glasses,'and that the symptoms disappear with the cure of the anaemia, 
are against an intracranial growth. I have, however, met with more than 
one case in which the diagnosis was extremely difficult. 

Profound anaemia ^thout hypermetropia is also in some cases 
attended with all the general symptofus of an intracranial tumour 
(headiGche, vomiting, double optic neuritis, etc.). 

Amenorrhoea' in young women is sometimes attended with optic 
neuritis, heSdache, vomiting, and the other general symptoms of an 
intracranial tumour. In some cases of this kind it is absolutely 
impossible, as Sir William Broadbent has pointed out, to come to an 
Syr3if^<ll^uosiB ; this is more especially so in cases of this kind in which 
there is little or no anssmia. 

Great droj&ical distension of the ventricles (hydrocephalus) may also 
be attended with aU the symptoms of an intracranial tumoiir. In a 
remarkable case* of this l^d which came under my observation recently, 
all the chaftuiteristic symptoms of a cerebellar tumour were present 
during life. After death the condition was found to be due to 
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distension of the ventricles, the result of an old (healed) tuberculous 

meningitis. • i 

Chronic cerebritis is another condition which pay exactly simulate an 
intracranial tumour. Dr. Hughlings Jackson and Dr. Stephen Mackenzie 
have recorded cases oi this kind in which a diagnosis could not be made 
from the symptoms during life. FortunatdJy for diagnosis, cases of 
this sort are extremely rare. The differential diagnosis of cerebral 
abscess, and of tumour, has been consider^ p. 639). 

Hysteria. — In some cases of intracranial tumour in which hysterical 
symptoms are prominent, the true nature of the case may be easily 
overlooked. The golden rule, never to commit one’s self to a diagnosis of 
hysteiia alone (nothing but hysteria) without previously having definitely 
excluded organic disease, cannot be too forcibly insisted upon. The ex- ^ 
amiiiation of the optic discs is especially important ; for, so far as I know, 
optic neuritis has never been observed as the result of hysteria alone. 
In doubtful cases it is usually possible to come to a correct conclusion by 
a careful and judicial consideration of all the facts and circumstances of 
the case. 

Acute generalised meningitis can usually be distinguished from 
tumour without much difficulty. It is the less acute and more localised 
forms of meningitis in which mistakes are likely to be made. In some 
cases of this kind the diagnosis is impossible, for it is quite common in 
cases of tuberculous and syphilitic tumours to have more or less associ- 
ated meningitis. 

Local diagnosis , — The second step in the diagnosis of an intracranial 
tumour — namely, the determination of the exact position of the tumour 

can only be arrived cat in those cases' in which localising or focal 

symptoms are present 3 and even in the presence of such symptoms the 
exact local diagnosis is by no means always easy ; it depends, of course, upon 
the exact nature — the definiteness, so to speak — of tjie localising symp- 
toms. Slight hemiplegic symptoms, for example, have no very definite 
localising value \ they may merely show that the tumour is situated on 
the opposite side of the brain. 

Again, the pseudo -localising symptoms, to<,which I have alr^y 
referred, are apt to lead to an etroneous ppinion as to the exact position 
of the new growth. Fortunately, as I have already stated, these pseudo- 
localising symptoms are rare. 

But, further, it is by no moans very uncommon to havd more than 
one tumour in the same brain. 

In trying to determine the exact locality of the new growth, hoth 
the positive and the negative symptoms and signs must be taken into 
account. The positive symptoms are more important than the negative ; 
for even a largo tumour in the motor area may, as is sh6wn by a case 
which I Aiave myself recorded, be quite unattended with paralysis. 
The exact significance of the localising or foci^l symptoms indicative of 
• tumours in special parts has already been fully considered in^he previous 
article on “Regional Diagnosis of Cerebral Disease,” p. 271. 
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PaMlogkal diagnosis. — The third step in the diagnosis of an intra- 
cranial tumour,^ namely, the pathological nature of the new growth, can 
only bo approximately ^rived at in a certain proportion of cases. The 
matter is, however, an important one, both for prognosis and treatment, 
and an attempt to settle the question should be made in all cases. Atten- 
tion should be speeially directed to the following points : — The history of 
the case, whether a new growth has been removed from some other part 
of the body or not ; the patjiological tendencies, so to speak, whether 
scrofulous, syphilitic, and the like, of the patient ; the family history ; the 
presence in the body, on the surface or in the internal organs, of 
associated lesions (tuberculous, syphilitic, cancerous) indicative of the 
nature of the new^owth; the age of the patient, certain tumours being 
more common at certain periods of life. This point has already been 
’ considered in connection with etiology. 

The “ style ” of the symptoms, as I am in the habit of calling it, and 
the position of the tumour are in some cases important ; for wo know 
that tumours in certain positions are apt to bo of a certain pathological 
character. Tumours on the surface of the brain, for example, are very 
often syphilitic, sarcomatous, or tuberculous ; occasionally cancerous. 
Tumours in the cerebellum are often tuberculous, sometimes gliomatous. 
Tumours which occupy the central regions of the brain — centrum ovale, 
corpus callosum, etc. — are often glioma, or glio- sarcoma. Kecurring 
attacks of Jacksonian epilepsy are suggestive of a syphilitic tumour. 
Paralysis of the third nerve is highly suggestive of a syphilitic growth. 

The sex of the patient does not, as a rule, give much information ; 
except that syphilitic tumours are much more common in men than 
in women. A previous history of injury is sometimes valuable, 
since syphilitic, tuberculous, gliomatous, and sarcomatous tumours scciii 
to bo the forms of new growth which are most frequently produced by 
external injury. , 

The duration of the tumour is a very important point. Fibromatoiis 
tumours are often extremely chronic. Gliomatous, glio -sarcomatous, 
and scrofulous tumours not infrequently persist for a long time ; but 
there are many exceptions to this general statement ^ in fact, some of the 
most rapidly advancing forms of new growth are infiltixiting gliomata. 
* Cancerous tumours usually pursue a somewhat rapid course ; and 
syphilitic tumours, provided that they are untreated, often advance with 
great rapidity. 

Lastly, the effect of treatment is often an important means of 
judging of the pathological character of the new growth. In cases in 
it is doubtful whether the tumour be syphilitic or not, the 
fact that rapid improvement occurs under anti syphilitic treatment is 
distinctly in fivour of the syphilitic nature of the lesion. 

Prognosis. — The prognosis in cases of intracranial tumouf is alwa3f^s 
very serious. It variesp of course, in different instances. Syphilitic 
tumours arefmuch more amenable to drug treatment than other forms of 
new growth ; in syphilitic cases the prognosis is, therefore, other things 
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beiDj^ ^ual) proportionately good. Ptovided that the vessela are un- 
affected, that is, that there is no marked degree of syphilitic endarteritis 
— ^but it must be remembered that it is by no^means always easy to 
determine this point — ^and that there is no extensive destruction of the 
adjacent cerebral tissue, the prognosis is favourable. It must, however, 
be remembered that even in the most favourf^ble cases (the syphilitic), 
though extraordinary and rapid improvement often occurs under the 
treatment, the prognosis should always 1^ guarded ; for in these cases 
the tumour is very prone to return. Again, even after the subsidence of 
all the acute symptoms under treatment, permanent damage may remain ; 
for the cicatrisation of the tissue which results cannot, of course, be 
removed by antisyphilitic remedies. p 

In other than syphilitic cases the prognosis largdj^ depends upon the 
possibility of removing the tumour by operative procedure. 

Further, it must be remembered that in all forms of brain tumoui* 
there is a liability to sudden death ; this is especially the case where the 
tumour is large. 

Speaking generally, we may say that the prognosis must be guided 
chiefly by the pathological nature of the tumour ; by the effects of drug 
treatment ; by the size of the tumour ; by the position of the new growth \ 
by the possibility of removing it ; by the length of time which the symp- 
toms have persisted; by the severity of the symptoms; and by the 
rapidity with which they are progressing. 

Further, the associated lesions and complications must also, of course, 
be taken into account. In tuberculous cases this is a very important 
element in the prognosis. The growth of the intracranial tumour may 
be arrested by appropriate measures, but if the patient be suffering from 
advanced phthisis the arrest of the brain lesion is of little account. The 
same statement applies to syphilitic brain tumour in patients affected 
with aortic aneurysm. . , 

Treatment. — In connection with the treatment of intracranial tumours 
it is necessary to consider (i.) the mrcUive treatment — the possibility of 
(a) curing the new growth by drugs, or (6) of completely removing it by 
surgical procedure ; and (ii.) the jpaMiaiive treatment — the relief of the 
symptoms which ha{5pen to be present. 

Drug treatment . — ^The drug treatment of intracranial tumours is very 
unsatisfactory, for the syphilitic tumour is the only form of new growth 
which can with any degree of certainty be beneflcially ihfluenced by 
internal remedies — I refer, of course, to the removal or absorption of tfie 
new growth and not merely to the relief of symptoms. 

In syphilitic tumours iodide of potassium is of course the re giedy 
The iodide must be given in large doses, at least 30 grains thre< 
times daily; for in most cases of cerebral syphilis 5-gAdn doses ar< 
entirely useless. I have repeatedly seen most striking results obtained 
by large doses when smaller quantities (5 to grains) had been pre- 
viously given with little or no benefit. If 30 grains threO times daily 
fail to produce marked improvement, the dose should be stOl further 
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increasjrf to 30 g^na four, five, or six times a day; and, if the iodide 
alone do not relieve, mercury, either internally in the form of cor- 
rosive subh^te or gny powder, or by inunction, should bo added. I 
have met with several cases in which there was no improvement under 
the lo^e alone, but m w^ich most marked benefit resulted on the addi- 
tion of mercunals. Theaodide may be safely continued for long periods 
of time. I have never seen any injurious eflects from large doses given 
in this way. In one of my cases the patient took 30 grains three times 
9 l6aflt twenty months, without the slightest indication of any 

bad effect 

Although iodide of potassium is chiefly useful in syphilitic cases it 
may be beneficial fa other forms of intracranial tumou/also; and, con- 
.versely, the fact tnSt iodide produces benefit in a case of intracranial 
tumour does not necessarily show that the new gi*owth is syphilitic. 

In tuberculous cases I usually give the drug in smaller doses than in 
cases of cerebral syphilis — 5 or 10 gi'ain doses for an adult three times 
daily. 

In tuberculous cases cod-liver oil and other remedies which are useful 
in phthisis are sometimes beneficial. Possibly the inunction of iodoform 
ointment into the scalp, which in some cases of tuberculous meningitis 
seems to be useful, or the internal administration of iodoform in the form 
of pill, may prove beneficial in some tuberculous brain tumours. 

In some cases of sarcoma arsenic seems to restrain the development 
of the new gi'owth ; but I cannot say th.at I have ever seen any distinct 
Ijenefit from the administration of this remedy in cases of intracranial 
sarcoma. 

Surgical treatment . — Though some very brilliant results have l^een 
obtained by surgical interference, the cases in which an intracranial 
tumour can be completely and successfully removed (cured) by operation 
are rare. So far aa my experience enables me to judge, they constit\ite a 
very small proportion of the whole. 

For successful surgical interference the following conditions must be 
present : — (i.) Definite localising symptoms indicative of the exact posi- 
tion of the tumour ; (ii?) the tumour must be accessible ; and (iii.) the 
^ tumour must be single and of such a pathological character as to permit 
of complete enucleation or removal. Now, it is only in a comparatively 
small proportion of cases of intracranial tumour that these conditions are 
present. 

Again, in other cases the symptoms are relieved by treatment, 
and an operation is thereby rendered unnecessary. Syphilitic tumours 
«Ga9ijjiute the great majority of cases which are included under this 
head ; and it^ is important to note that in a considerable proportion 
of cases of intracranial tumour in which the new growth is best fitted 
for surgical interference, that is, in which very definite • localising 
symptoms, such as attacks of Jacksonian epilepsy, are present, and in 
vrhich the tifinour is situated on the surface of the motor area (in which, 
therefore, it can be exactly localised and easily and safely reached), the 
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new growth is syphilitic, and therefore more or less amenable to dnig 
treatment. But although very brilliant results may be obtained by active 
drug treatment in som^ syphilitic cases, this statement chiefly applies to 
cases which are seen at an early stage of their development. Of late 
years I have become more and more impressed with the belief that, 
although gummatous lesions are in many caseo materially benefited and 
in some completely cured by antisyphilitic treatment, the cure is often 
incomplete unless the case were seen and actively treated in its early 
stages. In syphilitic cases a scar often remains after treatment on the 
surface of the brain, gluing the membranes to the cortex, and passing for 
some distance into the cerebral tissue. This scar may act as a source of 
irritation, may be the cause of chronic epilepsy, and,* ultimately even of 
dementia and insanity. I am disposed to think that^in cases of this kind 
operative procedure should be much more frequently advised than is at 
present the case. I admit, of course, that in not a few cases of this kind 
the associated syphilitic disease of the cerebral vessels which is often pre- 
sent renders any operative procedure very doubtful; but the ultimate 
fate in many of these cases is so deplorable that some risk must be run. 

I have seen a few cases of syphilitic tumour in which, although the more 
urgent symptoms were relieved, and remarkable improvement and apparent 
temporary cure resulted from drug treatment, the patients ultimately 
became useless members of society, or insane and had to be sent to an 
asylum* It is probable, I think, that in some of these cases operative 
interference might have been beneficial. 

The fact that in comparatively few cases an intracranial tumour can 
be successfully removed by operation is due to the following circum- 
stances : — 

In the first place, in a certain but very small number of cases of 
intracranial tumour there are no symptoms, either general or local ; in 
such cases the presence of the tumour cannot be recognised (diagnosed) 
during life. 

In the second place, in a considerable proportion of cases in which 
there are general symptoms (headache, vomiting, giddiness, double optic 
neuritis, etc.) which, in the absence of meningitis, albuminuria, ear 
disease, lead poisoning, and so forth, distinctly show that an intracranial 
tumour is present, there are no localising symptoms. These cases are 
common. ^ 

In the third place, in a few cases in which localising symptoms a^ 
present these symptoms give an erroneous impression of the position of 
the tumour. As I have previously stated, these so-called pseudo-localising 
symptoms are, so far as my experience enables me to judge, rarQ!*?4m^N 
when they do occur they give rise to great difficulty and ^uncertainty in 
diagnosis. 

In the^ourth place, in many of the cases in which the exact position 
of the tumour is clearly demonstrated by definite and distinct localising 
symptoms, the tumour cannot be removed (cured) by operation, for one 
or other of the following reasons : — 
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(a) In some cases the position of the tumour precludes successful 
operative interference. 

Tumours which ar% situated at the base of the brain, and tumoui's 
which involve the medulla oblongata, the pons Varolii, the basal ganglia, 
the deeper parts of the* centrum ovale, and the corpus callosum, are 
obviously unsuitable for operative interference. 

Under this head I am disposed to include a large proportion of the 
cases in which the tumour is.situated in the cerebellum. The surgeon 
can hardly hope to remove tumours successfully which involve the middle 
lobe of the cerebellum. Tumours in the lateral lobes are more easily 
reached ; but it is often extremely difficult or impossible to detennino 
during life in whiA lateral lobe of the cerebellum the tumour is situated ; 
and a double operjftion, first on one lobe and then on the other, adds 
considerably to the risks of surgical interference. For these reasons I 
am disposed to think that in the present position of our knowledge there 
are comparatively few cases in which a cerebellar tumour can be success- 
fully removed by operative procedure. 

(b) In other eases the tumour is so extensive, and infiltrates so large 
an area of brain tissue, that its complete removal is impossible. I have 
examined many gliomatous tumours of this kind after death. Of course 
in many cases of this description it is impossible to determine the exact 
extent of the tumour until the parts are exposed at the operation. 

(c) In other cases there is more than one tumour. In some cases of 
this kind, even if one of the tumours were removed by operation, the 
presence of other deposits, unsuspected perhaps at the time of the opera- 
tion, would render the ultimate result of the operation unsuccessful. 
Further, an intracranial tumour may be compliaitcd by some other brain 
lesion, such as an abscess. Cases of this kind are extremely rare ; one 
remarkable case in point has come under my own observation. 

(d) In other cs^es the tumour is malignant in character. It is obvious 
that secondary deposits of cancer or sarcoma in the brain are not suitiiblo 

for operative interference. . 

{e) In some cases the cerebral tumour is complicated by associated 
lesions in other organs which contra-indicate operative interference. In 
not a few cases of tuberculous tumour, for example, tubercles arc present 
in the lungs also. In some syphilitic cases the cerebral arteries or the 
aorta are so extensively diseased that an operation is very hazardous or 
contra-indicated. 

These are not merely abstract conclusions ; they are based on a large 
clinical and pathological experience. (See an analysis of cases seen 
during life and examined after death, reported in the Edinburgh 
Medical Jcmi-nal, 1894 . The cases which have come under my notice 
since the year 1894 confirm the conclusions arrived at in that communica- 
tion.) It is possible that my experience may have been exceptional, and 
that I may have been unfortunate in meeting with so small a number of 
cases in wlich the tumour could have been removed successfully by the 
surgeon. But my figures are sufficiently large to carry considerable weight. 
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Furthonnore — and this is pBvh&ps tbo most important ar^mont — the 
results in those of my cases in which the operation has actually been 
perfonned confirm in every respect my opinions ^ this point. During 
the past five years, forty-five cases of intracranial tumour have come 
under my notice either in hospital or private practice ; in thirteen of the 
cases the operation of trephining has been performed — and most satis- 
factorily performed — yet in no single instance has the tumour been 
successfully removed by the surgeon. ^ 

Still, while I am strongly of opinion that the percentage of cases in 
which an intracranial tumour can be successfully removed by operation is 
very small, it must be remembered (i.) that the operation of trephining 
is, in itself, attended with comparatively little risk ^o life, though in 
cases of intracranial tumour in which the intracranufi 'pressure is greatly 
increased, the risks attending the operation are very considerably greater 
than under ordinary circumstances; (ii.) that a considerable number of cases 
has been recorded in which Macewen, Victor Horsley, and other surgeons 
have successfully removed intracranial tumours ; (iii.) that the diagnosis 
as to the exact position, the size, and the pathological nature of an intra- 
cranial tumour is often a matter of much uncertainty during life; (iv.) that 
in almost all cases in which the symptoms are not relieved by large doses of 
iodide of potassium, or iodide of potassium and mercury, the disease proves 
fatal, and often rapidly fatal ; and (v.) that in a considerable proportion 
of cases in which the tumour cannot be completely and successfully 
removed by the surgeon, the operation of trephining is attended with 
temporary benefit and the relief of symptoms. 

In cases of intracranial tumour, then, in which iodide of potassium 
and mercury have been fully and fairly tried, and have failed to give 
relief, operative procedure is justifiable, provided that the locality of the 
tumour can be even approximately determined (if, for example, the 
symptoms show that the tumour is situated in the light or left hemi- 
sphere), and provided that there be a reasonable probability that the 
tumour can be safely reached. Even although the surgeon may not think 
that the case is one in which the tumour is likely to be removed success- 
fully, in my opinion he is not always justified in«.refusing to operate, if 
the patient or his friends desire him to do so. There are many cases in 
which one may hesitate to urge an operation, but in which, if the patient 
desire an operation, he should be allowed the benefit of the doubt. In 
cases of this kind the decision should, I think, be left to the patient anc^ 
his friends. The facts should be fully and fairly placed before them, and 
they shc^d be left to decide whether the operation should be performed 
or not. It must be remembered that the diagnosis of the position, exjj^iiif 
and pathological character of the growth may be mistaken ; and that in 
some of the cases in which the clinical conditions seem to preclude successful 
removal (though the reverse is much more likely to be the fact), it may be 
found possible, when the parts are exposed, to remove the growth success- 
fully. 

For all these reasons I am, after mature consideration, disposed to 
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think that in many cases of intracranial tumour trephining ought to be 
performed ; although I repeat that I am fully persuaded, both from my 
clinical and pathologic^ experience, that the cases in which an intraci'sinial 
tumour can be completely and successfully removed by the surgeon are, 
relatively speaking, very nare. 

Palliative trephining. — jthere can, I think, be no question that in some 
cases in which an intracranial tumour cannot be removed (cured) by 
surgical interference the operation of trephining is attended with 
temporary benefit — with relief of the agonising headache and urgent 
vomiting, diminution or disappearance of the optic neuritis, and prolonga- 
tion of life. Now, if this statement be granted, it must, I think, be 
allowed that in thdse cases of intracranial tumour in which the symptoms 
indicative of increased intracranial pressure are marked, and in which 
drug treatment and other palliative measures have failed to give relief, 
trephining as a palliative measure of treatment ought to be carried 
out. 

It has been conclusively shown that in some cases in which the head- 
ache is intense, sudden death takes place apparently as a result of the 
mere severity of the pain and sudden inhibition of the cardiac or of the 
respiratory centres ; in other cases as the result of increased intraci’anial 
pressure. 

The fact that the optic neuritis often subsides rapidly, or entirely 
disappears, after the operation of trephining, goes far, I think, to prove 
the correctness of the opinion, which I have always held, that increased 
intracranial pressure is a most important factor in the production of the 
double optic neuritis, which is such an important and frequent symptom 
in cases of intracranial tumour. But the practical point which I would 
now urge is, that palliative trephining may prevent post-neuritic atrophy 
and permanent blindness. 

Again, Mr. Victor Horsley believes that in some cases the operation 
of trephining and the removal of a portion of a cerebral tumour produces 
a retarding influence upon the growth and development of the portion 
of tumour which remains. But, whether this be so or not, the operation 
in many cases makes the life of the patient much more comfortable and 
bearable, and tends to prolong it. 

On the other hand, it must be remembered that in cases of intracranial 
tumour in which the intracranial pressure is greatly increased, the opora- 
t|pn of trepfining is not unattended with danger to life, and that in some 
cases, in which the patient survives the operation, paralysis results. In 
order that trephining may be successful as a palliative measure the 
trephine opening must be large. In some cases in which the intracranial 
pressure is ve^ greatly increased a hernia cerebri results. In some cases 
the intracranial pressure is so extreme that as soon as the dura mater is 
opened the brain tissue is ruptured and extruded through the t)pening in 
the alridl. In other cases the operation is followed by paralysis. In 
others, cereUHtis, or meningitis, and death result. 

But notwithstanding these risks, I am of opinion, from the observation 
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of a considerable number of cases in which the operation has actually been 
performed, that on the whole the advantages to be gained by the opera- 
tion as a palliative measure are greater than the (lis^vantages ; and that 
in those cases, at all events, in which the sufferings of the patient are 
intense, and in which all other means have failed to give relief, the operar 
tion should be performed. ‘ 

Palliative iiiedical mmsv/res . — For the relief of pain the application of 
cold in the form of ice-bags to the he^d, free watery purgation, the 
administration of iodide of potassium, phenacetin, and in some cases 
(though these remedies must be cautiously given) morphia, Indian hemp, 
croton-chloral, are the moat useful remedies. 

For the relief of spasms and epileptiform convulsions bromide of 
potassium and chloral hydrate are the chief remedidis.' Localised spasms 
or attacks of Jacksonian epilepsy, due to syphilitic deposits on the surface 
of the motor area, are best treated by large doses of iodide of potassium. 
When the epileptiform attacks are very frequent and very severe, bromide 
of potassium and chloral may be given with the object of restraining the 
spasms until the iodide has had time to exert its specific effects. 

Apoplectic attacks due to extravasations are to be treated in the same 
way as ordinary apoplexies. In pseudo-apoplectic attacks the application 
of cold to the head, blistering, free purgation, or venesection are the best 
remedial measures. 

The paralyses caused by intracranial tumours must be treated in the 
same way as paralyses due to other lesions. Epileptiform paralysis 
rapidly disappears provided that the localised convulsive seizures with 
which it is associated can be removed by appropriate treatment. As I 
have already stated, iodide of potassium is the remedy which in such cases 
is the most likely to afford permanent relief. 

Paralysis due to a syphilitic lesion of a nerve-trunk should be treated 
in the early stages with large doses of iodide of potassium, alone or in 
combination with mercury. In the later stages of cases of this descrip- 
tion, and after the system has been thoroughly saturated -with the iodide, 
strychnine, arsenic, and electricity (if it can be applied locally) may be 
employed. 

In all cases of intracranial tumour in which double optic neuritis has 
appeared, the administration of iodide of potassium is advisable. Under 
this treatment the inflammation of the optic papillse is in some instances 
reduced or altogether relieved, and the occurrence of post-neuritic atropl^ 
and blindness thereby prevented. Even when the optic neuritis is so 
intense as to produce complete blindness, the most marked improvement 
occasionally takes place under this treatment. This happy result i^hov^ 
ever, seen chiefly in the syphilitic cases. 

The beneficial effects which the operation of trephining affords, as a 
palliative cneans of treatment, for the relief of headache, vomiting, and 
other urgent symptoms, and for the treatmenUof optic neuritis and the 
blindness which is so apt to result therefrom, have already been insisted 
upon. 
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It is unn^essaiy to refer here to the treatment of bedsores, cystitis, 
and the complications and associated lesions which arise in the course of 
an intracranial tumour.* 

To sum up ; in the treatment of a case of intracranial tumour the first 
object of treatment is to'endeavour to obtain a cure (absorption of the 
new ^owth) by internal (drug) treatment. In order to carry this indica- 
tion into effect the patient should be placed at rest and kept as quiet as 
possible ; everything likely toidistiirb the intraci'anial circulation should 
be avoided ; he should be carefully fed on light, nutritious diet ; the con- 
dition of the bowels should be carefully regulated ; and large doses of 
iodide of potassium should be administered. If the iodide does not give 
relief, mercury shd^ld be added. 

The second indication is to relieve the symptoms by the various 
palliative measures (other than trephining) which haA'c been enumeiatcd 
above, while the curative drug treatment is being emploved. 

The third indication is to endeavour to remove the tumour by surgiciil 
operation in those cases in which internal drug treatment has been fully 
and fairly tried, and has failed. 

And the fourth indication is to endeavour to relieve the symptoms by 
palliative trephining in those cases in which curative drug treatment has 
failed, in which the tumour cannot be localised or removed by surgical 
operation, and in which other palliative measures have been employed 
without benefit 

Byrom Bramwelu 
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B. B. 


INTRACEANIAL SYPHILIS 

Introduction. — The tendency of recent writers on syphilis of the nervous 
system has been to show that the phenomena of the disease are not 
necessarily late manifestations. A perusal of treatises on this subject has 
clearly shown that “ specific ” phenomena are more commonly observetl 
within a comparatively short time from the date of infection, in which 
case they are not rightly regarded as “ precocious ” symptoms. It has, 
therefore, been considered inappropriate in this article to introduce the 
terms “ secondary ” and “ tertiary ” as applicable to the incidence of the 
phenomena of cerebral syphilis. This artificial division of the syphilitic 
process, promulgated by Bicord, was long ago attacked on pathological 
grounds by Virchow, who maintained that there was fio essential differ- 
ence in the morbid tissue appearances of the several stages ; and a similar 
argument holds as regards these affections of the nervous system. 

Severe manifestations of syphilitic nervous disease have been observed 
in the early months after infection, or during the first two years. Thus 
Kahler observed a gummatous cerebral arteritis while traces of the 
indurated chancre still existed; Bristowe narrates a case of grave 
cerebral symptoms causing death in the sixth month ; Dr. Shpkey refers 
to the case of a man who died from syphilitic arterial disease in th§ 
seventh month after infection ; and I have seen such a case six months 
after infection. Indeed, rare instances of even earlier onset of nervous 
symptoms have been recorded : for example, Schwarz relates ^case^ 
in which hemiplegia occurred forty -six days after infection; in one 
«tfeiitioned by Wood convulsions came on two months and eight days 
after the appearance of the chancre ; and Ljunggrin records the onset 
of cerebral symptoms three months after infectim. 

Perusal of a large number of collected facts corroborates^ the general 
statement as to the frequent onset of nervous symptoms within the first 
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two years after infection. In the following table are shown the results 
obtained by Naunyn from the study of 325 cases of cerebiM syphilis.^ 

Table showing the Time^of Onset of the Disease of the Nervous System 
after Infection (copied from Ogilvie, infra ciL) 


During 
l8t half- 
year. 

During 
2iid half- 
year. 

During 
2nd and 
3rd yean*. 

During* 
4th and 
6th yeare. 

From 6th 
to 10th ' 
>eai*s. 

From 11th 
to 16th 
years. 

From lUth 
to -JOth 
years. 

After 

•JOth 

year. 

Suniinary. 

per cent. 

per cent. 

per cent. 

per cent. 

per cent. 

per cent. 

per cent. 

IHT cent. 


11 

14-4 

Is *6 

• 

15-7 

24-6 

8-6 

4-4 

2*8 

70 iie- 
ci-opsies. 

11-4 

8-6 

19-7 

15 

•24*9 

j 

10-7 

5*2 

1 

4-3 

325 cases, 
including 
necropsies. 


From these facts it is clear that of 70 cases of cerebral syphilis 
submitted to post-mortem examination 44 per cent occurred within the 
first three years, and 59-7 per cent within the first five years following 
infection; a considerably larger proportion than has hitherto been 

suspected. , , i 

Sir Wm. Gowers states that of 50 cases of cerebral endartentis causing 

hemiplegia, present in persons from twenty-five to forty-five years of age, 
25 per cent occurred during the first two years after syphilitic infection ; 
while the remainder were spread over the next twelve years. Kumpf 
gives 23 per cent of the cases of syphilitic affections of the membranes of 
the brain and spinal cord as occurring within the first year ; and the 
evidence adduced by Goldflam puts 72 per cent of the cases of syphilitic 
disease of the spirial cord alone within two years of the infection; a 
percentage which in this condition does not appear to be too high. 

Of 35 unaelected cases of the ordinary forms of aphMia,^ hemi^ej^, 
epileptiform convulsions, and oculo-motor palsies met with in syphilitic 
subjects, I found 9 ocaurred within the first three years after infection, 
one being as early as eighteen months ; and in 16 cases symptoms ensued 
within the first five years ; the remainder were observed between the sixth 

and the twentieth years.® . ... w j 

It is ele& therefore that, so far from being an indication of the deferred 
aijtion of the syphilitie virus, symptoms pointing to intracranial (bsease 
are in at half the cases evidence of an early affection of the blood- 

jiressels and membranes of the brain. 

Ifle age of the patient at the time of onset of the nervous phe- 
nomena is alA) a point of importance. It is stated that the^ older the 

‘ l am Indabted to OgUvie’j paper in the Lar^ 1895, p. 1388, for many of the facte 

™am indeGtSto'Dr. Ferrier for the use of many of the original cases from which the 
facts stated in this article are taken. 
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patie^t the shorter the interval between infection and this onset of 
cerebral symptoms. In 4 cases out of the original series, in which 
syphilis was contracted hfter the age of thirty-fiv^^ years, in two ipstances 
symptoms pointing to a cerebral affection came on two years, after 
infection, and in the other two five years afterwards. Of the 35 cases, - 
the onset of the nervous symptoms occurred between the ages of thirty 
and forty years in seventeen; 12 of them being between thirty -five 
and forty years of age. Of the 7 case^ in which cerebral symptoms 
ensued before the* age of thirty, the period between this and infection 
ranged from eighteen months to three year^; so that the view just 
expressed does not receive confirmation from this series. 

As regards other points of causation, facts have been brought forward 
by some authors to show that traumatism plays an important part in 
exciting the cerebral affections ; but, although there is some evidence in ' 
support of this view, it does not hold good in all cases. The disease has 
also been stated to occur more commonly in brain-workers ; and, whether 
there be any real foundation for this statement or not, it seems probable 
that the Protean forms of cerebral syphilis are seen more comiiionly in 
private than in hospital practice. 

It would appear that in the majority of cases of intracranial syphilis 
the immediate causes cannot be ascertained ; the meningeal and vascular 
affections being idiopathic and spontaneous. 

Facts are still wanting to show how far a hereditary predisposition 
to mental or nervous disorder favours the occurrence of intracranial 
disease in those who have acquired syphilis. It would seem a 
hereditary neurotic tendency influences the type and course of the 
cerebral affection rather than determines its occurrence. Thus one of 
the cases is that of a youth, twenty-three years of age, who two years 
after syphilitic infection fell into a condition of stupor, which did not 
completely resolve, but showed a progressive tendency^ towards dementia. 
Inquiry into the family history discovered epilepsy in a brother, and an 
alcoholic and opium habit in the mother. 

It is generally recognised that those who suffer from nervous 
symptoms in the later stages of syphilis have passed through a mild form 
of the disease in the earlier ; so mild in some cases that the primary sore 
and the cutaneous and other so-called “ secondary ” symptoms have been ” 
overlooked. Thus in many tabetics and general paralytics it is often 
difficult to obtain a definite history of the early sjrphilitic* phenomena. 
But it does not seem that this observation holds good in the cases 6f 
“ specific ” affections of the nervous system, for in these persons a clear 
history of antecedent syphilis is usually obtained. Thus, in seven o^ 
the thirty-five original cases special mention was made of the chfffacter 
of the “ secondary ” phenomena, and of the nature and dfu^tion of the 
treatments In these the “secondary” symptoms appeared to be of 
average severity, and treatment by mercury aii^ iodide of potassium, or 
by a combination of these, was continued for six months— (the shortest 
p0j.io(j — up to twenty-one months. Yet, notwithstanding this anti-. 
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sypluhtac t^tment, symptoma indicative of a “specific” vascular lesion 
de<W themsolyM; vrble in one case hemipl^a ensued during the 
adm^^rafaon of iodide of potassium. Mf. HutcBinson also records I case 
in which tte prolonged administration of antisyphilitic remedies did not 
prevent the onset of paEjiplegia, which took place indeed during the 
administration of the <W. It is therefore impossible to argue, in face 
of three facts, that “specific ” affections of the nervous system occur more 
especiaUy in those who have passed through a mild form of the disease, 
or that the nerwus S3rmptoma differ in incidence in any respect from 
those produced by the specific lesions of other systems in the earlier 
stages of syphilis. 

“ Speclflc •• and “ p^?asyphilitie '• affections.— Before passing to the 
consideration of the symptoms arising from syphilitic disease of the 
brain, its membranes and blood-vessels, it is necessary to distinguish 
between the truly “ specific ” affections and those of a chronic degenerative 
nature, the so-called “ parasyphilitic ” affections of Fournier. 

The term ‘‘specific” is used here in the sense implied by Sir W. 
(Jowers; as applicable to a lesion which is special not in its causation only 
but also in its pathological characters. Hence, we find as “specific” 
cerebral affections, gumma, obliterative endarteritis, periarteritis, pachy- 
meningitis, and gummatous meningo-encephalitis — conditions which give 
rise to a series of clinical phenomena to be presently described. 

Special reference will not be made to the large series of “jiara- 
syphilitic ” or degenerative affections, which owe their causation to the 
influence of the syphilitic virus. Fournier has classified the following 
diseases under this heading : occurring in the secondary and later stages, 
tabes dorsalis, general paralysis of the insane, ccitain forms of muscular 
atrophy and ophthalmoplegia, and neurasthenia; as infantile types, 
mental defect, hydrocephalus, early simple meningitis, juvenile tabes and 
general paralysis have been indicated. 

Symptomatologry. — Genei'cU cJuiracters. — Although the name “ cerebral 
syphilis ” is used to denote a series of symptoms arising from the action 
of the specific virus upon the blood-vessels and membranes of the brain, 
yet it can bo laid dow^ as a general principle that the phenomena thus 
produced do not differ materially from similar effects arising from other 
causes. Thus, hemiplegia occasioned by syphilitic arteritis and thrombosis 
is, in essential features, similar to that arising from non-specific vascular 
occlusion ; ilbcalised convulsions, arising from the presence of a gumma, are 
jh nowise different from those caused by a glioma or tuberculous tumour 
in a similar situation; and the oculo- motor palsies due to “specific” 


situation ; 

•^leningitis agree in character with those originating in causes of a noii- 
speciffh nature. But, although it cannot be stated that cerebral syphilis 
is chflCracteiishd by any symptom, or combination of symptoms, which 
i^y be regarded as pathognomonic, nevertheless there are cer^in pheno- 
mena, or groups of phen^ena, suggestive of this condition ; and of these 
the following are commonly mentioned : — 

(a) A random association or random succession of symptoms (Hugh- 
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lings Jackson). For instance, the association between left hfemipl^a 
and aphasia, which in some (left-handed) persons is due to a single^ 
lesion, more commonly Arises fxom a double lesion of syphilitic nature. 
Or t^e again the association between hemiplegia and oculo-motor 
paralysis ; for example, right-sided ptosis comipg on with left hemiplegia 
points to a single lesion in the right crus <!^rebri; but if ptosis and 
hemiplegia are upon the same side, a double lesion, most probably 
syphilitic, is indicated. ^ 

(b) Syphilitic lesions conform to two conditions, one of time and 
one of place (Gowers). Thus, true syphilitic lesions are sudden rather 
than acute ; or subacute or su^hronic rather than chronic ; in all which 
respects the symptoms differ from those arising from acute inflammation 
on the one hand, and on the other from the slow da^nerative processes ^ 
which, though springing originally from syphilitic • causes, are not truly 
of this nature. 

(c) A tendency to remission and relapse of " symptoms. Thus, an 
incomplete hemiplegia of more or less gradual onset may disappear, to be 
followed within a longer or shorter time by a similar attack either upon 
the same or opposil;^ side, which in its turn resolves and n;j|.y for a tl^d 
time return ; and the same applies to convulsive symptome^AV 

In this category also may be placed the fleeting and variable oculo- 
motor palsies — sometimes in one eye, sometimes in the other — which give 
rise to diplopia and not uncommonly herald the approach of more serious 
intracranial disease. Some of the temporary amauroses are probably of 
a like nature.' 

{d) Curability under appropriate treatment, but yet manifesting an 
uncertainty or variability as regards the effect of such treatment 
(Mickle). 

^ Prodroma. — The more pronounced symptoms of cerebral syphilis are 
usually preceded for a longer or shorter peri^ by head^u^he and insomnia ; 
and, as these are ordinarily the danger-signals in the majority of such 
cases, the early recognition of their cause is of the utmost value. 

(a) Headcuihe.— This is an early, if not the earliest, indication of 
syphilitic cerebral affection. Such headache is characterised by its great 
intensity, for, with the exception of some forms of headache of influenzal 
nature, it is probably the most severe cephalalgia met with in clinical 
medicine ; an^ secondly, by its tendency to increase towards evening 
and in the early hours of the morning, while during the day^the patient 
is relatively free from pain. ^ 

The headache may be general, or it may be more or less limited to 
one side of the skull ; in some cases it is more pronounced in the frontal,, 
in others in the parietal or occipital regions ; and there is often a fSnder 
area on cranial percussion. It may precede the onset of hemiplegia, or 
aphasia, or^ sudden attack of mental confusion, or an epileptiform attack, 
by a few weeks or even by several months. is usually present, but 
well-marked cases of cerebral syphilis are met in which neither headache 
nor other prodromal phenomena are noted. In many cases with the 
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onset of graver symptoms the headache disappears, or materiallv lessens 
in severity. 

The pathological ca^se of this headache is indefinite. In many cases 
it is probably of a neuralgic nature, but in others is due to an infiamniii- 
tion of cranial periosteum. 

(6) Commonly associaj^ed with headache, and largely due to it, is 
insomnia. The former is rarely present without the latter, but sleepless- 
ness in some cases may exist without headache. 

(c) Of other and rarer prodromal symptoms may bo mentioned vei'tifjo 
and mental apathy. The latter, characterised chicHy by lowered cerebral 
activity and want of attention, may, however, be so pronounced as to 
indicate a state o^ mental stupor. In some instances various further 
psychical conditions* precede cerebral syphilis, or may be the actual 
onset of it. Thus a glance at the series of cases collected for the purpose 
of this article gives the following initiatory phenomena : — 

(i.) An epileptic fit in a person thirty yeai's of age, not previously 
subject to them, who manifested Jacksonian seizures later ; (ii.) attacks 
of inability to find the correct word (verbal amnesia) with some in- 
, coherence of speech; (iii.) restlessness, delusions, and melancholia; (iv.) 
attacks of confusion of mind vrithoiit motor palsy or aphasia; (v.) ejnleptic 
fits, incoherence of speech, and acute mania. 

Although such prodromal signs may be inconstant and of varying 
intensity, it is rare for all of them to be absent. It is, therefore, unusual 
to find a case in which severe cerebral implication of syphilitic nature is 
primarily manifested by hemiplegia, aphasia, or an epileptiform attack. 

Classification of syphilitic cerebral affections. — Clinical fmns. — In 
attempting to describe different clinical types of syphilis as it affects 
the cranial contents, and their relation of such types to several specifie 
morbid states, a difficulty at once presents itself ; for although certain 
phenomena point, .more or less precisely, to the predominance of 
' this or that pathological condition, on autopsy it is rare to finrl 
the condition so limited. For example, a case presenting the clinical 
features of gumma may show after death an extensive associated 
meningeal affection ; or a case in which the symjitoms pointed to 
vascular obstruction, may show more or less gummatous infiltration ; 
* Gros and Liancereaux indeed have reported a case in which a cortical 
gelatinous arachnitis was found associated with patchy atheroma, cir- 
cumscribed Cerebral softenings, and a sclerosed condition of the cerebral 
cortex. I propose, therefore, to study this subject rather from the 
point of view of its clinical aspects and varieties, and to investigate 
J'he lithological states met with in cerebral syphilis hereafter. It has 
been found, however, impossible to adopt an arrangement wholly in- 
dependent of "the underlying pathological l3asis ; and certain modifica- 
tions have been accepted in the following classification : — (i.)isymptoms 
arising from vascular, cbiofly arterial, occlusion, — hemiplegia, aphasia ; 
(ii.) focal Idlions (gummata) of the cortex, cortical membranes, and of 
the arteries — Jacksonian epilepsy, monoplegia, aphasia ; (iii.) gummatous 
VOL. VII 2 X 
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deposits over the base of the brain and basal membranes — ^palsies of the 
cranial nerves ; (iv.) diffuse arterial and meningeal lesions of syphilitic 
nature — syphilitic dementia. , 

(i.) Symptoms arising from vascular ocdusian , — The two symptoms 
pointing most conclusively to arterial obstruction are aphasia and hemi- 
plegia. \ 

' Syphilitic hemiplegia presents the features seen in that resulting from 
vascular disease due to other causes, an^ shows all varieties, from the 
slight and incomplete to the severe and complete forms. But it presents 
certain features also which suggest its syphilitic nature ; its onset is rarely 
attended by unconsciousness, and is seldom without warning; not un- 
commonly it is preceded by headache ; it is usuaUy of a temporary 
character ; and, after recovery, it may be followed hf hemiplegia either 
upon the same or the opposite side of the body. 

Arterial obstruction arising from syphilitic periarteritis and end- 
arteritis is productive of two series of phenomena : those of a temporary 
or transient nature, arising from ischasmia (local ansemia) of the cerebral 
centres; and those of a permanent and enduring character, caused by 
more or less complete obliteration of the vascular lumen, with consequent 
softening. Amongst the former are placed transient and incomplete 
hemiplegia, or aphasia, or confusion of mind lasting from a few minutes 
to as many hours, with complete recovery ; temporary attacks of vertigo, 
of loss of consciousness, and of unilateral numbness or parsesthesia. Thus, 
one patient presented all these phenomena in the course of a few months : 
after a preliminary nocturnal headache, lasting several weeks, he was 
suddenly seized with inability to speak and loss of memory ; this attack 
passed off in a few hours, but was followed by vertigo and a slightly 
staggering gait. He then presented a transient left-sided weakness, of 
which, when examined a few days later, no trace was obtained. Succeed- 
ing this were attacks of confusion of memory, yrith a tendency to 
somnolence both day and night. A few months later, when apparently 
in good health, he was seized with a sudden attack of unconsciousness, 
which was followed by aphasia and confusion of thought. 

On the other hand, one-sided attacks of numbness and tingling may 
precede for some days the onset of a transient or a permanent loss of 
power on the same or on the opposite side. Or, again, symptoms of arterial 
ischsemia may occur synchronously with those of basal meningitis. For 
instance, a patient with nocturnal headache and vertigo maiflfested palsy 
of one external ocular muscle, and a staggering gait ; symptoms whi& 
were shortly succeeded by temporary aphasia. 

In another case, five years after infection, a sudden attack of uncoi^. 
sciousness was followed by aphasia; without motor palsy, fronlTwhich 
recovery was complete. No further symptoms were manifested for three 
years, whrn a slight attack of unste^iness of gait was followed by loss 
of consciousness and paralysis of the right side, from which again recovery 
was complete. Another patient suffered for two months frcAn frequently 
repeated attacks of tingling and numbness in the right arm and leg, 
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sometim^ attended with mental confusion. These symptoms were 
eventually succeeded by right-sided hemiplegia and hemiancesthesia, from 
which recovery was qpmplete. As the above illustrative cases show 
such symptoms may arise independently of each other; and an attack of 
one sort may be succeeded iy an attack of a different character. 

But hemiplegic seizures in syphilitic subjects are not always so transient 
as those just described. ^ Many end in jiermanent paralysis from a cerebral 
softening which differs in no Respect from that seen in other conditions. 
These are the cases in which “ specific ” treatment is of little or no 
avail. . 

The symptoms above described are indicative of disease of the middle 
cerebral artery ^ 1 ^ its branches, this being the vessel most commonly 
affected by syphiliMc arteritis ; next in frequency comes the basilar 
artery and its branches. The symptoms pointing to specific arterial 
disease of the pons Varolii and crura cerebri differ in no wise from 
those due to arterial lesion in this neighbourhood from other causes, 
and are described in detail (vol. vi. p. 350). Such symptoms are of a 
pseudo-bulbar nature, indicative of foci of softening, or of ischiemia, at the 
l)ase of the brain and in the neighbourhood of the nuclei of origin of 
the cranial nerves. Thus, there may be presented a hemiplegia with 
palsy of the ocular muscles on the opposite side ; or of the arm and leg 
on one side and the face on the opposite side ; or a double hemiplegia ; 
or difficulty of articulation, or difficulty of deglutition, or a combination 
of two or more of such symptoms. In one such case there was jmlsy of 
the left arm and leg, with paralysis of the right side of the face, right- 
sided ptosis, and difficulty of articulation. 

Such is a brief account of the symptoms associated Avith syphilitic 
vascular disease; but I repeat that they do not differ materially from 
symptoms arising from the arterio-sclerosis of chronic renal disease. 
Indeed, the most, marked cases of pseudo -bulbar palsy are met in 
association with chronic Bright’s disease ; and, as pointed out by 
Oppenheim and Siemerling, such a condition is almost invariably due 
to foci of softening in the distribution of the bi’anches of the basilar 
artery. In order, thesefore, to establish the syphilitic nature of such 
lesions, besides obtaining a history of syphilitic infection, the presence 
of chronic disease of the kidneys should be negatived. 

Cerebrdl hcRmorrhage arising directly from syphilitic causes is rare, 
unless the afterial degeneration have led to the formation of an intracranial 
aneurysm, in which case the basilar artery is the one most commonly 
affected. In this event rupture, with consequent extravasation of blood, 
•either into the brain substance or subdural sj^ace, is the usual mode of 
death."* Intracranial aneurysms are, according to statistics, commoner in 
the degenerative period of life; yet they are not uncommonly met 
with in young adults, both male and female. In such casos, if heart 
disease may with confidei^ce be excluded, syphilis is usually the cause. 

(ii.) FocBl lesions ; gumma of tJie cereal cortex^ cortical merabranes, and 
iirteries. — Under this heading are to be considered those symptoms of 
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Althoi^h such prodromal signs may be inconstant and of varvine 
intensity, it is rare for all of them to be absent. It is, therefore, unusual 
to find a case m which severe cerebral implication of syphilitic nature is 
primarily manifested by hemipjegia, aphasia, or an epileptiform attack. 

Classlfleation of syphilitie cerebral affections. — Clinical farms, In 

attempting to describe different clinical types of syphilis as it affects 
the cranial contents, and their relation of such types to several specific 
morbid states, a difficulty at once presents itself; for although certain 
phenomena point,, more or less precisely, to the predominance of 
this or that, pathological condition, on autopsy it is rare to find 
the condition so limited. For example, a case presenting the clinical 
features of gumma may show after death an extensive associated 
memngeal affection ; or a case in which the symptoms pointed to 
vascular obstruction, may show more or less gummatous infiltration ; 
(^ms and Lancerea^ indeed have reported a case in which a cortical 
gelatinous ai^hnit^ was found associated with patchy atheroma, cir- 
cumscribed cerebral softenings, and a sclerosed condition of the cerebral 
cortex. I propose, therefore, to study this subject rather from the 
point of view of its clinical aspects and varieties, and to investigate 
ithe lithological states met with in cerebral syphilis hereafter. It has 
een found, however, impossible to adopt an arrangement wholly iii- 
ependent of the underlying pathological basis; and certain modifica- 
lons have been accepted in the following classification: — (i.)<s8ymptoms 
ansing from vascular, cbiefly arterial, occlusion, — hemiplegia, aphasia ; 
(Jl*) focal lAions (gummata) of the cortex, cortical membranes, and of 
e ^^teries^-^acksonian epilepsy, monoplegia, aphasia ; (iii.) gummatous 
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is consequently found to occupy a superficial position. If found deeply 
in the cerebral substance, such as the centrum ovale, or the basal ganglia, 
the growths have arisen from an ingrowth of the pia arachnoid, or from 
the adventitia of a blood-vessel. 

As regards the frequency of ^immatons tumours no trustworthy 
information is obtained* from statistics, as these growths frequently 
dissolve under appropriate treatment. In 500 cases of intracranial 
tumour collected by Dr. Alien Starr, gummatii were seen only twenty- 
two times. In twenty of these cases they were observed thirteen times 
in the .cerebral cortex. 

It would not be appropriate to discuss here tlic various hyi)otheses 
which have beeiij put forward to explain the causation of localised 
convulsions, whethef due to gumma or other new formations. But as 
several attempts have recently been made to .account for such seizures, 
more especially in syphilitic cerebral affections, brief reference must 
be made to some of them. Epileptiform seizures arc usually caused 
by actively growing gumma of the meninges, or of the cortex ; in which 
latter case the new growth has started from a fold of pia arachnoid in 
one of the fissures or sulci. It is not improbable also that a diffuse 
gummatous condition of the cortical mcmbraries may occasion these 
seizures. Further, it is not unlikely that unilateral seizures may 
arise from the irritation of a cicatrix undergoing contraction as the 
result of treatment ; and Kowalewsky has stilted that similar phenomen.a 
may arise from a process of auto-intoxiCiation, induced by rapid 
breaking up and absorption of gummatous products under antisyphilitic 
treatment.^ In this connection the production of partial convulsions, 
.as a result of the sudden shutting off’ of the • blood-supply to a limited 
area of the brain from syphilitic arteritis, should not be overlooked. 

This appears to bo a convenient place to refer briefly to the connec- 
tion, if any, between syphilis .and the production of true epilej)8y. It is 
generally acknowledged that epilepsy may occur in the subjects of 
inherited syphilis without any other obvious reason ; but Sir W. Gowers 
has stated that it is doubtful whether in all cases this should be regarded 
as cause and effect. It^eems probable, as J^r. Mickle has suggested, that, 
in the nervous system, the lowered condition thus produced is more 
prone to the invasion of certain neuroses, of which epilepsy is one ; 
while idiocy and imbecility may be regarded as others. 

^ Fournier is of opinion that true epilepsy may occur in the so-called 
“ secondary ” stage of syphilis, as a direct result of the syphilitic intoxic.a- 
tion ; just as cases of so-called syphilitic insanity have been described 
•iluring the eruptive stage of the disease : but evidence fm this point is 
extremely meagre. Whether syphilitic infection may of itself lead to the 
establishment *of epileptic fits, or of insanity, without organic injury to a 
part or parts of the brain, is doubtful \ but tha( epilepsy m,a;f arise as a 
result of such injury, as 4 t does in ordinary cases of infantile hemiplegia, 

' For further remarks on this point the reader is referre*! to Mickle, Jlrain, Parts 70 and 
71, p. 878 et seq. 
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is certain from the two following instances, which are included in the 
series of thirty-five original cases collected for this article : — 

1. A young man, aged 30, seven years after fyphilitic infection, was 
suddenly seized with an epileptiform attack and loss of consciousness, 
which was followed four months later by another of similar nature. One 
month after the second fit, a partial convulsive iseizure came on involving 
the left arm and side of the face ; and this was followed, after some hours, 
by a sudden attack of unconsciousness and indistinct speech. During 
the following year, although under treatment^ he had several such 
partial seizures, sometimes with and sometimes without loss of conscious- 
ness. During the next twelve months he had, on many occasions, 
ordinary epileptic seizures, and these still continue — ti^o and a half years 
after the original attack. There was no epilepsy khown in the family, 
and there was no previous personal history of fits. 

2. A man, aged 38, nineteen years after infection, was suddenly 
attacked by a left-sided hemiplegia, followed by a state of stupor; he 
recovered in a month. A year later he had a right-sided hemiplegia 
with aphasia, from which he partly recovered. Six months after this 
attack he had an epileptic fit, and such fits have recun*ed more or less 
frequently until the present time, three years after the original seizure. 

In these two cases the local cerebral damage, in the one due probably 
to a gummatous new growth, in the other to a vascular occlusion, may 
be regarded as the starting-point of the general epileptic fits. 

(iii.) SyphUUic d^osits over the hose of the brain and basal meninges; 
paralysis of the cranial nei'ves , — The specific changes chiefly involving this 
part of the cranial cavity are gummata affecting the dura mater, the new 
tissue thus formed undergoing a fibroid or caseous change, and giving 
rise to the condition known as pachymeningitis. The chief symptoms of 
syphilitic basal meningitis are indicated by paralysis of the cranial 
nerves. , 

The etiology, pathology, symptoms, and diagnostic value of paralysis 
of the cranial nerves being elsewhere fully described (vol. vi. p. 752), 
attention is directed here merely to certain points in connection with 
basal syphilitic lesions. One of the commonect positions for a basal 
gummatous growth is the interpeduncular space and the region of the 
optic chiasma. Hence there exist, with such a lesion, symptoms referable 
to the visual apparatus and to the third cranial nerve. 

The effect upon vision is chiefly seen in biternporal h^ianopsia, as 
the anterior part of the chiasma is mainly involved ; homonymous 
hemianopsia is rare with such lesions. In 150 cases of basal cerebral 
syphilis Uhthoff found it present on two occasions only. All degreea* 
of diminution of visual acuity may be met with up to complete blmdness, 
varying with the destruction of the optic nerves. A symptom of some 
interest iif this connection is the so-called crossed upper hemiplegia of 
Leyden, in which is found homonymous hemianopsia to one side and 
hemiplegia on the opposite side. ' 

Much more commonly, however, are the oaiilo-motw nerves involved in 
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syphilitic ba^ lesions partaking chiefly of the nature of gumma and 
^ of local basal meningitis. ^ A gumma of a nerve has been observed, but 
it is rare \ and rarer ^ill is a truly syphilitic neuritis of a nerve-tnink. 
Such oculo-motor palsies present all degrees from complete ophthalmo- 
plegia to palsy of a single branch. A common symptom is palsy of a 
branch or branches of the third nerve, or of the sixth nerve -trunk 
on one side. Such palsies are usually associated with headache, in- 
dicative of a meningeal affection ; and occasionally also with graver 
• symptoms of cerelml syphilis, such as vertigo, hemiplegia, partial 
convulsions, and optic neuritis. 

Common also is an incomplete or partial affection of a nerve-trunk ; 
thus in one case patient complained of double vision, but it was 
necessary to use tn€F candle test to define the exact nature of the palsy ; 
in another unilateral mydriasis with palsy of accommodation summed up 
the extent of the affection \ while in others slight ptosis, with or with- 
out palsy of accommodation, was the duly indication of an affection of the 
third nerve. Such palsies commonly resolve under antisyphilitic treatment, 
and leave no trace of their existence. They should, however, be carefull}' 
distinguished from the temporary and often fleeting oculo-motor palsies 
met with as early phenomena in tabes dorsalis. It is clear, therefore, 
that palsy of a branch or branches of the third nerve, occurring in a 
syphilitic subject, is a danger-signal of the utmost value, as it may bo a 
forerunner of more serious organic disease, whether of a truly syphilitic 
or of a degenerative nature. 

As already indicated, the third cranial nerve is that chiefly affected 
by itself in cerebral syphilis ; palsy of the fourth or sixth occurring more 
usually with implication of the fifth and seventh ner\^es. 

It is hardly necessary in this place to do more than refer to the 
ophthalnwplegiaSj which have been fully described elsewhere (vol. vi. p. 
773). Chronic progressive ophthalmoplegia is in many cases of syphilitic 
origin, although in numerous instances such a cause may be definitel}’ 
excluded. When such a history is obtained this condition falls under 
the “ para-syphilitic ” or degenerative diseases, which are purposely ex- 
cluded from this article; but a form of subacute or subchronic ophthal- 
moplegia is not infrequently met with. These are, in all likelihood, 
due to arterial thrombosis of the Sylvian branches of the basilar artery ; 
but, as they are of temporary nature and readily resolve under specific 
^eatment) {heir true pathology is not sufficiently ascertained. Some of 
these cases are no doubt of syphilitic nature, but many are due to the 
local action of other toxic agents, of which diphtheria and influenza arc 
» probably the commonest; and it has been mentioned elsewhere that 
alcohol plays a not unimportant part in the causation of the acute forms 
of this diseasl. 

Palsy of the trigeminal nerve, as an isolated symptom, is found in 
cerebral syphilis ; and c^es of this nature have been described by Mr. 
Hutchinson* and others. Here the lesion is of meningeal origin, and 
is to be found involving the trunk of the nerve as it leaves the side 
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of the pons Yarolii, or implicating the Gasserian ganglion in the middle 
fossa. It is also met with in aasociation with other S 3 rmptoms, such as 
hemiplegia, indicative of a central lesion either gufnmatous or vascular in 
nature. More commonly, however, this nerve is found paralysed, in 
association with other adjacent cranial nerves, ^rom meningeal lesions of 
the middle and posterior cranial fossae. Thust,the fifth and the seventh 
nerves may be paralysed together on one side ; if the disease be limited 
to the middle fossa, palsy of the fifth ai\d sixth nerves is observed ; or 
when the disease involves the posterior fossa trigeminal palsy may be 
found associated with palsy of the bulbar nerves. 

Palsy of the trigeminal nerve is indicated by the usual phenomena of 
anaesthesia over the cornea, face, and mucous membraiA^s supplied by this 
nerve ; and, if the motor branch be involved, by paralysis of the masticatory 
muscles. In the earlier stages, however, numbness and neuralgic pains 
may be noted; and also, as an irritative phenomenon, the so-called 
neuro-paralytic keratitis. • 

Paralysis of the seventh nerve^ as a result of basal syphilitic meningitis, 
is not uncommon ; and, in proportion to the number of purely peripheral 
facial palsies of syphilitic nature, is relatively frequent. According to 
the statistics of Philip and Ilubschmann, only 3 per cent of the cases 
of purely peripheral facial palsy arise from syphilitic causes. A basal 
syphilitic palsy of the facial nerve is commonly associated with palsy of 
the auditory nerve on the same side ; so that a combination of complete 
unilateral facial palsy with deafness on the same side is pathognomonic 
of a basal meningeal lesion and suggestive of syphilitic causation. A 
case of bilateral deafness and of diplegia facialis, which was probably due 
to syphilitic basal meningitis, has been referred to elseAvhere (vol. vi. p. 
800). 

A unilateral palsy of the bulbar nerves — vago-glossopharyngeus and 
hypoglossus — although not frequently met with, is suggestive of a syphilitic 
basal pach 3 nneningitis. Palsy of these nerves gives rise to the character- 
istic symptoms of palsy of the soft palate, of the vocal cord, and of the 
tongue (with hemiatrophy) on the side of the lesion. Not uncommonly 
also, owing to the intracranial course of the cspinal accessory nerve, 
paralysis of the sterno-mastoid and of the upper part of the trapezius 
muscles is found in association with the other phenomena. 

Attention has been already drawn to the presence of gummatous 
growths in the interpeduncular space, and in the region hi the pons 
Yarolii ; the symptoms of which are to be studied in the chapter on the 
regional diagnosis of cerebral disease (p. 350), and in that on the cranial 
nerves (vol. vL j), 798). Gummatous growths affecting both pyramidal., 
bundles, and producing palsy of all the limbs, have been describe,** and I 
have seen a case of gumma involving the pyramidal decussation which 
gave rise to a similar phenomenon. Although gumma of the cerebellum is 
rarely found on post-mortem examination, symptoms pointing to a lesion 
of the cerebellum are not uncommon in cases of cerebral syj&ilis. That 
the cerebellar arteries are attacked by obliterative endarteritis in some 
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instances is illustrated by one of the series of original cases, where this 
vascular occlusion gave rise to softening of a cerebellar hemisphere. 

(iv.) IHfiuse arteriaJi and meningeal lesions of st/philiiic nature y sgphUliir 
pseudo-general paralysis; syphilitic dementia. — Clinical experience shows 
that the mental symptoi^s occurring in cases of cerebral syphilis ai*e 
not necessarily due to any one pirticular foim of specific lesion. Hence, 
this subdivision of the phenomena of cerebral syphilis is one of much 
difficulty and some obscurity ; for, apirt from the general mentid 
symptoms, a certain morbid state has been described under the term of 
syphilitic pseudo-general paralysis^ of which it is as yet impossible to sfiy 
whether the pathological basis underlying it be akin to that observed in 
true general paralj^sis of the insane, or not. 

The symptoms wtich are said to be characteristic of the syphilitic form 
arc largely mental, and, according to Fournier, they may be (listinguished 
from those of the ordinary disease by the absence of ambitious conceptions ; 
and tremor, so essential a feature in ‘the diagnosis of general pandysis 
])roper, may be absent, or only slight, in the form under consideration. 
Again, the presence of local pilsies, such as ptosis, hemiplegia, or 
aphasia, may lead one to suspect a syphilitic meningeal or vascular 
condition, rather than a purely degenerative piocess in the cerebral 
cortex. As regards the mode of onset, it is stated in the specific h)rm 
to be sudden, of an epileptiform or apoplectiform charactei’ ; its duration 
and course is ill-defined, the prognosis is often good up to a certain 
point, and the disease is not progressively fativl (Fournier). 

But notwithstanding such points of distinction, it is impossible, in 
the great majority of cases, cleiirly to define the process underlying 
the symptoms ; for many cases of tmo general paralysis present in a 
marked degree all those phenomena which are said to be characteristic of 
the syphilitic form. 

But a point ,of importance is that we may meet with wises 
presenting such mental and motor phenomena, in which on necropsy 
the cerebral cortex is relatively free, while the observed lesions are 
vascular and meningeal in nature, and Ixisal in position. Thus, in one 
case the symptoms we»o chiefly mental throughout the whole course of 
the disease, which lasted fifteen months. The onset was sudden find 
characterised by a series of epileptiform convulsions ; these were succeeded 
by an attack of acute mania, with incoherence of speech, restlessness, 
^reat excitability and loss of memory ; but there was no marked head- 
fichc, and the other prodromal symptoms wore not apparent. After this 
sudden onset the patient became mildly demented, rambling in speech, 
•and defective in memory j he slept badly, and there was occfisional 
muscular twitching. One year after the onset ptosis of the right upper^ 
eyelid appeared, the gait became staggering, the articulation defective, 
and the mental impairment progressed towards fuller demimtifi. The 
necropsy revealed basal meningitis and softening of the right cerebellar 
hemisphere •from vascular obstruction, while the cortex cerebri was 
practically normal. 
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From this and similar cases, the conclusions may be drawn : — 

(a) That tlie mental symptoms occurring in cerebral syphilis arise * 
from diffuse meningeal and vascular changes, and^^are not assdciated with 
any one particular ** specific ” lesion. 

(&) lliat in many cases of cerebral syphili^ the mental symptoms are 
pronounced and suggest the onset of general paralysis, but show a 
marked tendency to resolve under general antisyphilitic treatment. 

(c) That it is difficult to distinguish th-e false from the true general 
paralysis, for some cases presenting early symptoms, which suggest the 
syphilitic variety, eventually pass into the true form, and conversely. 

Incidental mention has already been made of the mental phenomena 
occurring in cases of cerebral syphilis ; and it is froifi the coexistence of 
such sjrmptoms with others of a more purely mot6r or sensory nature 
that this condition is often recognised. Loss of memory is usually 
observed in such cases, but it is not limited to this affection ; for it is 
present, often to a marked extent, in most cases of severe cephalalgia. 

A failure of the power of attention, with its associated impaired 
capacity for work, often accompanied by attacks of confusion of thought, 
verbal amnesia, and even temporary lapses of consciousness, with or with- 
out subsequent transient aphasia, point in a suggestive manner to some 
specific affection. With such symptoms there is commonly a change in 
character and disposition, and a curious tendency to somnolence, so that 
the person drops off to sleep while at work — a condition which may be 
so pronounced as to be classified under the name 8tupm\ 

Progrnosls. — Although the physician may be guided in the prognosis 
of cerebral syphilitic affections hj certain general facts, gleaned from 
the statistics and personal observations of other workers, ho will find 
eventually that each case coming under his notice must be studied and 
judged upon its own characters. For, as Sir W. Gowers has insisted, much 
depends on the nature of the pathological change which has already taken 
place; an inference which can only be determined by a careful consideration 
of all the details of individual cases. Thus the tissue hyperplasia which 
occurs in the early stages of the disease is removed with comparative ease ; 
caseation may undergo absorption, either directly or indirectly as the 
result of treatment; but fibroid transformation and necrosed tissue, 
the results of vascular obstruction, are irremediable. 

Hence we find that cortical lesions of the nature of gummatous new 
growth, or meningitis of a gummatous nature, occasioning symptoms of 
Jacksonian epilepsy and localised paresis, present an especially favourable 
prognostic outlook But it is a matter of some importance to note that 
should the cranial vault also be largely involved in the specific process* 
the prognosis is distinctly less favourable (Eumpf). 

Relatively favourable also are basal specific lesions, more especially of 
the meninges, the majority of the cranial nerve palsies of syphilitic nature 
being includ^ in this category. Of essential^* unfavourable prognosis 
are vascular lesions, in whatsoever part of the brain they may dbcur. Hence 
the permanent effects of cerebral syphilis are obviously of vascular nature. 
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But it will not out of place in this relation to give some statistical 
data for general guidance. From 90 cases obser\'ed by I^ournier, and 
observed by Rumpf, th -9 following facts as regards recovery appe<ir : 


Total . 


FoiirintT. 

90 

Died . 


14 

Cured 


30 

lucomplete cures 

‘ i 

. 13 

Permanently maimed 


. 33 

Percentage of recoveries 


33*3 per cent 


Ruiiipf. 

34 cases 

5 „ 

8 ,, (result un- 
known in 3) 
35'2 per cent 


Of the 35 origitial cases, to which reference has previously been 
made, 14 were observed over a sufficiently long time to bo of service 
from the prognostic point of view. Of these, 8, presenting the features 
of hemiplegia, aphasia, and oculo- motor palsy, showed no symptoms 
of the original disorder at periods varying fiom six months to five 
years after the onset of cerebral symptoms. Hence, for statistical 
purposes, they are regarded as “cures.” But it is especially pointed 
out that they are “ cured ” only in this respect ; for’ in all some increase 
of the knee-jerk was noted, either on one or both sides ; and in some 
perhaps a slight weakness in dorsiflexion of the foot on the side of the 
palsy. One patient died sixteen months after the onset of the symptoms, 
and four were permanently maimed. The percentage of recovery in 
these cases is 57*1 per cent — a somewhat higher figure than that given 
by Fournier and Rumpf, which probably depends on the fact that they 
were not observed over a sufficiently long period. From Naunyn^s 
tables, quoted by Ogilvie {op, cit), it does not appear that there is any 
material difference in the percentage of cured and uncured cases, whether 
considered from th^ age at which the symptoms manifest themselves, or 
whether they occur within a short interval, or after an interval of ten 
years from first infection. 

In estimating the prognosis of cerebral syphilis the tendency to 
relapse and remission is to be borne in mind. As already explained, 
this is a characteristic feature of the condition, and as such plays an 
important part in prognosis. Thus, in one case, an epileptiform attack 
heralded the approach of cerebral symptoms; but, with the exception 
oj a temporary oculo-motor palsy a year later, no further develo 2 )ment 
occurred for five years. In another case three years elapsed between the 
first attack of aphasia with loss of consciousness, and the second, which 
•was accompanied by right-sided hemiplegia. 

Treatment. — ^There are no rules for the treatment of syphilitic affec- ^ 
tions of the nervous system which are not applicable to the treatment of 
syphilis generally — methods which every student is taught, anc> which are 
foimd described in detaild'n all text-books on the subject. But attention 
is here direefted to a few points concerning the methods of administration 
of the antisyphilitic removes. 
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Of the first importance is placed m&rmry or its preparations. It may 
be given in various va j^ : by fumigation, by inunction, by injection or ' 
by baths, or internally. Each plan is lauded by its advocates, who 
readily find defects in alternative methods. It would appear to be near 
the truth to say that each method has its sj^ocial advantage and use in 
certain cases, while each has its disadvantages. Thus the continuous 
administration of mercury by the mouth, in the form of either calomel or 
corrosive sublimate, may lead to troublesome forms of intestinal derange- 
ment ; and for this treatment it is a matter of importance that the kidneys 
should be in a sound state. 

Inunction is largely practised at the spas to which syphilitic patients 
resort. This method h^s the distinct disadvantage th&t it often occasions 
troublesome forms of stomatitis and gingivitis. Thfr chief objection to it 
is that, although a definite amount of mercurial ointment may be 
rubbed into the axillse or the groins, there is no evidence that it is all 
absorbed; we have no definite knowledge of the amount of mercury 
taken into the system. Fournier recommends that from 5 to 1 0 grammes a 
day (approximately 1-2^ drachms) be rubbed in ; and it is a judicious 
rule to rub in that amount of mercurial ointment a small increase of 
which will produce salivation. It is difficult to fix a period for the dura- 
tion of this treatment; but 50 to 60 inunctions are usually sufficient.^ 
Intramuscular injections of the soluble mercurial salts — perchloride, peptonate, 
albuihinate, salicylate, and sozoiodol — are strongly advocated by some 
writers. The chief advantage of this method is that a known quantity 
of the drug is given, all of which is absorbed ; hence smaller doses are 
sufficient, and a less frequent application is necessary (one injection per 
week being counted sufficient by t^ose who use the method). The old 
method of calomel baths is no longer in use, as its application is trouble- 
some ; but it is a useful method. 

Next in importance come the iodides of potassium, sodium, and am- 
monium, The dosage of these drugs varies considerably in different 
countries. Thus in America enormous doses are administered ; 120 to 
150 grains of iodide of potassium thrice daily being no uncommon 
amount. In France, doses of considerably less magnitude are given, but 
on the whole larger than is customary in this country, for example, 2 
to 10 or 12 grammes per diem (30-180 grains). In our own country the 
dosage also varies within considerable limits. Some physicians are con- 
tent with 5 to 7 grains thrice daily; others consider that 1 5 to 20 or 
grains of potassium iodide given thrice daily, or, better still, every six 
hours, will produce as marked a benefit as the larger doses already 
mentioned. There is one important point to be noted, namely, that iodism 
is much more likely to occur from the use of small than of large 
doses ; and the addition of an ammonium salt is recommenced to counter- 
act the depressing effect, as well as to permit, according to some, the 

^ At Aachen a course of treatment consists usually of sixty inunotuns— each of 5 
grammes — of mercurial ointment (German Pharmacopoeia), and sixty immersions in the hot 
sulphur water. 
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administration of smaller doses of the iodides. Perhaps the most heiie- 
ficial meth^ of internal administration is the combined fUe of mercury 
and the iodides in the ^rm of liquor hydrargyri perchloridi (RP.) with 
the iodides of potassium, sodium or ammonium. The combined metho<l 
may also bo carried out by giving iodide internally in conjunction with 
mercurial inunction. ^ 

A word 1^® said as to the use of nintuviil baths in the treatment of 
cerebral syphilis. At those sp^s to which syphilitic subjects most resort, 
the waters are of a “ sulphurous ” nature and hot ; but, in addition to the 
use of the natural baths, treatment by inunction and by iodide is carried 
out. It appears that the sulphur baths hasten the elimination of mercury 
and its products fif[>m the system, in this way enabling smaller doses of 
mercury to be givefi <Kowalevsky). Owing to the sulphurous nature of 
the waters the spas most popular for this condition arc : in America, the 
hot springs of Arkansas ; in liussia, Abastuman, and Piatigorsk, in thi* 
Caucasus; in Germany, Aachen (Aix-la-Chapellc) ; in Franco, Luchon 
and the Pyrenean spas generally; and in this country Harrogate and 
StrathpefTer, from the chemical constitution of their waters, should be as 
popular as Aix. 


William Aldrkn Turnkil 


Pathological anatomy of aoquir?:d syphilis of the nervous 
SYSTEM. — History. — Morgagni (1779) first accurately described the 
anatomical effects of syphilis on the central nervous system, but his 
observations were soon forgotten. The development of the cellular 
ptithology was, however, a fresh stimulus for research in this direction ; 
and, principally through the labours of Virchow (1858), the anatomy of 
intracranial gumma^us lesions was placed on a sound basis. Steenberg 
recognised the importance of the vascular lesions of syphilis, and his 
observations were confirmed by Wilks in this country, and by Weber and 
Ernst Wagner in Germany ; and this particular line of study culminated 
in the publication of Heubner’s great monograph “On the syphilitic- 
diseases of the cerebral arteries” (1874). This has remained, to a large 
extent, the standard work; but points of importance have been added 
by Koster, Friedlander, Baumgarten, Leon, Gros, and Lancereaux. 
Among modA'n authors who have increased our knowledge of intracranial 
syphilis, the names of Hughlings Jackson, Moxon, Clifford Allbutt, 
Gowers, Chai’cot, Fournier, Westphal, Oppenheim, and Kumpf stand out 
43re-eminent. 

Anatomy. — Intracranial syphilitic lesions may be divided into : — 

A. Lesion# of the brain itself and its membranes. 

B. Lesions of the vessels. 

A. A common form qf intracranial syphilis is that in which both the 
brain tissue ^nd the membi'anes are invaded simultaneously. Some of 
these lesions are “specific,” in the sense of being characteristic of syphilis ; 
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others are non-specific/’ and resemble the lesions produced by other 
causes entirely Miflerent in origin. 

Sptdficlesions. — The commonest specific lesioiViis described under 
the name of Meningo-encephalitis gummosa, or Gumma (syphiloma) of the 
brain. The most usual sites for this variety ape : — 

1. The convexity of the hemisphere, whic^ according to Fournier, is 
the commonest site. 

2. The base of the brain, where the {orm is chiefly that of a diffuse 
gummatous meningo-encephalitis (Virchow, Oppenheim, Heubner). 

3. In the interior of the brain. This site is very rare. In 45 cases, 
examined by Heubner, it occurred only three times. 

4. In the walls of the vessels, especially those at the base of the 

brain. c ' 

5. In the pituitary body (Birch-Hirschfeld, Weigert). 

6. On the cranial nerves. 

The subarachnoid space is by far the most common seat of origin of 
this condition. Here the new formations grow for a time, then spread 
towards the pia mater and along the vessels into the cerebral substance. 
They also spread outwards across the subdural space and involve the 
dura mater ; so that ultimately the membranes and the outer part of the 
cortex cerebri are united in one coherent mass. 

Macroscopic charojcters of intracranial gumma. — Gumma is either single 
or multiple, and the deposits vary much in size. Some are miliary 
(Engelst^t), others are as big as a pigeon’s egg. The peripheral parts 
have a peculiar grayish pink colour, the central parts are yellow on section. 
If seen at an early stage the peripheral parts have the consistence of a 
firm jelly. Usually the gumma is surrounded by a zone of softened 
cerebral tissue ; more rarely it is encapsuled, like a solitary tubercle. 

Microscopic characters. — The histological appearances of the ordinary 
gummatous meningo-encephalitis are very various, ^s a rule the dura 
mater is much thickened, the result of great increase in its fibro-elastic 
constituents. In the lepto -meninges the lesion is rather a diffuse 
cellular infiltration. The cells are mostly round, but giant cells also 
with peripheral nuclei, exactly like those oft tubercle, are not in- 
frequently met with. 

In an early stage the gumma itself is composed of cells, round, spindle, 
and stellate in shape. They are disposed irregularly, flat here and there 
are aggregated into masses. According to Heubner, these tnasses lie in 
the interstices of the original tissue, the constituents of which form the 
chief part of the intercellular substance of the neoplasm. Subsequently 
parts become caseous. The caseous foci are composed of granular debris., 
staining of a peculiar violet colour with hesmatoxylin and eosin. When 
' broken up, the debris frequently shows crystals of fat and blood pigment 
intermixed. The peripheral parts of the gumma are infiltrated with 
round and spindle cells. In old circumscribed •gumma three zones may 
be recognised microscopically (Baumgarten) : — ^ 

1. An outer zone, in which the meshes of the connective tissue form- 
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ing Ihe capsule are filled with round granulation cells : there are also 
' many newly-formed vessels. • 

2. A middle zone, jj^sually more fibrous than the outer : the cells ai*c 
spindle-shaped and contain oval nuclei. 

3. An inner zone cousj^ting of the caseous foci. 

FcrrruUion of the gumvrjfi . — The earliest changes towards gummatous 
formation are that the fibres of the connective tissue of the membi'anes 
become swollen and cloudy, ^he staining reactions become altered, and 
the fibres ultimately disappe^ into a homogeneous granular mass. In tlie 
softened cerebral tissue, peripheral to the gumma, the cells of the cortex 
are for the most .part destroyed. There is a rich cellular infiltration, 
especially round the vessels from the pia mater ; and there is a marked 
proliferation of thcf neuroglia. 

Apart from these circumscribed neoplasms a Diffuse guminatous meningo- 
encephalitis is also met with. According to the stage in which it is 
examined, it may appear in the form of a gelatinous-like imlss of a pinkish 
colour ; or it may resemble a mass of collodion (Oppenhoim), or again 
it may be a diffuse fibro-caseous mass. Histologically, the structure is 
essentially that of a gumma. In comparison with the circumscribed 
form, it appears, however, to be of rapid formation. This diffuse 
form of syphilitic inflammation is found chiefly on the base of the 
brain and in the neighbourhood of the chiasma, and extending to the 
surface of the cerebellum. It has also been found on the convexity of 
the hemispheres (Steenberg). According to Heubner, it often disappears 
under treatment, leaving a fibrous cicatrix which resembles a chronic 
pachymeningitis. 

Nofir^ecific lesions . — Apart from the truly gummatous lesions it seems 
probable that syphilis can also cause chronic indurative lepto-meningitis, 
and pachymeningitis (M4ningite scl^reuse, Fournier). The usual site of 
this is in the sulcj of the convolutions, more rarely on the Imso of the 
brain. The change is essentially a slow thickening of the membranes, 
either diffusely or circumscribed. Sooner or later the membranes become 
adherent and indistinguishable. This is frequently the only lesion found 
in syphilitic dementia. « 

B. Syphilis of the vessels.^ — ^The pathological effects of syphilis on 
the cerebral vessels is of extreme importance. Two forms of lesion are 
met with : (1) obliterating endarteritis (endarteritis luetica), and (2) arteritis 
^mmosa. ^he former is much the more common, and localises itself by 
preference in the great arteries of the base of the brain, but it also 
accompanies S 3 ^ 1 iilitic new growths in other parts. 

• The essential change is found to be progressive thickening of the wall 
and diminution of the lumen up to complete obliteration. The vessels 
lose their piifk colour and become grayish white. On account of the* 
thickened wall they are circular and do not collapse, and their^onsistcnce 

^ This BecUon would not Be complete without a brief summary of sj^ihilitic arterial 
dlseaae ; but for a fuller discussion of arterial disease the reader is referred to the article 
devoted to the subject (vol. vi. p. 303). 
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may become almost cartilaginous. On cross section the lumen is seen to 
be encroached 'upon by concentric, or lateral excentric, newly -formed 
tissue. In contradistinction. to atheroma, luetic epdarteritis is limited to 
yngle arteries, or to parts of them. Microscopically there is a well- 
^rked cellular infiltration in the tunica intmia. The cells are partly 
3 tidothelial in character, partly round ; and between them there is usually 
a. considerable quantity of granular matrix. A notable thing is the 
formation of a second elastic membrane lying, in the intima neoplasia, as 
a convoluted, doubly - contoured, sharply -defined membrane. In the 
tunica adventitia there is also a well-marked round-cell hyperplasia around 
the vasa vasorum, but ultimately invading the whole tunica adventitia 
and partly the tunica media. « 

According to Heubner, this syphilitic endarto?1?itis begins in the 
tunica intima, between the endothelium and the membrana fenestrata. 
At first it consists of endothelial cells which later become converted 
into a firm, felled connective tissue, composed of spindle and stellate cells 
into which the emigration of round cells from the vasa vasorum takes 
place, so that a granulation-like tissue is produced. Kdster suggested 
that the primary change originated round the vasa vasorum. Friedliinder, 
although giving up the idea that fibrous tissue was formed in the intima 
from the endothelial cells, still regarded the process as essentially an 
endartertitis obliterans. Baumgarten, fi*om an extensive study of the 
process, maintained that the disease starts round the vasa vasorum, and 
that the endarteritis is secondary ; and this view has been widely accepted 
by many subsequent workers. The change in the intima appears to be a 
reactive proliferation due to the lesion in the tunica adventitia. A 
similar endarteritis is seen in many forms of chronic interstitial inflam- 
mation, and as a result of ligature of vessels (endarteritis post ligatui‘am). 
Syphilitic arteritis is then essentially a periarteritis and mesarteritis with 
secondary obliterating endarteritis. The inflammation in the intima is 
usually found to extend along a wider area than that in the adventitia, 
the probable explanation of this being that the intima depends for its 
nutrition on the vasa vasorum of the outer coat, as shown by the 
researches of Durante, Reinhardt, and Riedel. Qbcrmeier states that in 
arteries with procapillary characters, which possess no vasa nutritia, and 
in cerebral arteries which are surrounded by a lymph sheath, he has not 
seen thickening of the intima. Examining critically the most recent 
work on intravascular syphilis the following seems to be thd' actual state 
of affairs : — 

(1) Infiltration of cells round the vasa vasorum of the tunica 
adventitia and subsequent infiltration of the tunica media — peri- and 
mesarteritis. 

' (2) Hyperplasia of the endothelial cells — secondary proliferating 

endarteritis. 

(3) Invasion of the intima by round cglls from the infiltrated 
adventitia and media of the vessels. * 

Teiminatum of luetic endartetitis . — A frequent termination seems to be 
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the limitation of the process wit|i absorption of the infiltration and shrinking 
of the outer coats of the vessel. Sometimes these latter become fibi*ous 
and disposed to the formation of aneurysm, ^ In other cases the process 
is not arrested, and may progress to complete obliteration, or, before this 
stage is reached, the alreadyr reduced channel may be completely blocked 
by the formation of thrombus. In either ciise the result is ischasmic 
softening. 

Arteritis gummosa is a rare affection and consists in the formation of 
circumscribed nodules in the wall of the vessel. These nodules, or 
giimmata, arise in the tunica adventitia, and consist of a small -celled 
infiltration lined internally by the tunica intima. Caseation of the 
central parts of tlje nodules is frequent, and the ordinary syphilitic 
arteritis may be present in addition. 

Patholoedcal anatomy of hereditary syphilis. — As in acquired 
syphilis, the lesions produced by hereditary syphilis are specific and non- 
specific. Local and diffuse gummatous meningo-encephalitis is, however, rare 
in the’hereditary form. Much more frequently one meets with non-specific 
lesions, such as chronic fibrous meningitis. Haemorrhages in the sulxlural 
and subarachnoid spaces are frequent in children dying with congenital 
syphilis. Waldeyer and Kdbner have recorded the occurrence of piichy- 
meningitia hsemorrhagica. Sclerosis of the cortex is common. Dr. (lee 
has recorded sclerosis of the whole encephalon. A very frequent lesion is 
a chronic ependymitis, causing great thickening of the lining membrane 
of the ventricles ; but it must be remembered that these non-specific 
lesions may be due to other causes occurring concomitantly with syphilis. 

Wm. Bulloch. 
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GENERAL PARALYSIS OF THE INSANE 

Synonyms. — Pa/ralysie gdndrale des alidn^Dementia paralytica^ 
Progressive allgemeviie Paralyse aer Irren, 

General description — Etiology — arnings (prodroma) — Invasion — Course 
— Clinical groups — Duration — General and special symptoms — 
Remission — Arrests — Terminations : natural, accidental — Diagnosis 
— Treatment : general and special — Moral respojisibility and testa- 
mentaiy capacity. 

General Description. — General paralysis of the insane is a progressive 
disease or degeneration which occurs most commonly in married men of 
middle age, living in cities, taking both meat and alcohol, and exerting 
their reproductive functions. It is marked by progressive degradation 
of all the mental and bodily functions, beginning with the most highly 
developed and specialised, and ending on the one part in complete 
mental defect (dementia), and in paralysis on the other. It must be 
considered incurable, though during i^ Qourse, which averages three 
years, there may be remissions more or less complete. It consists of 
several more or less definite stages. It Inay exhibit any form of mental 
disorder, though mania with wild extravagance of ideas is the most 
common. During its course fits of various kiiyls may occur. The 
characteristic bodily symptoms may exist for long periods without any 
evident mental affection ; but I do not recognise a general paralysis apart 
fi'om that of the insane : we meet indeed with many cases in the public 
hospitals, presenting all the physical signs of general paralysis, in which 
there is no sign of insanity ; yet if these patients live long enough they 
will fall into some degree of dementia. 

Nevertheless, we may ask ourselves whether the group of symptoms 
usually designated by the name “General paralysis of the insane” is 
sufficiently uniform to deserve a specific name. 4 own that I cannot look 
upon “general paralysis” as a very definite disease; but as other degenera- 
tions in their advance follow certain lines (the lines of least resistance), 
so it is in general paralysis. All diseases of course vary in their individual 
instan^tes, though the instances bear general similarity to each other. ][n 
my opinion, however, more than one distinct kind of degeneration is 
classed under the present name, besides the numberless varieties which 
arise from special conditions in the cause or environment. As the varieties, 
of normal individuals are the result of heredity, education, and general 
surroundings, so the symptoms and course of each case of general paralysis 
vary witS the hereditary qualities of the patient, the proximate causes 
of the disease, and the conditions under winch the degeneration has 
taken place. For instance, I believe that the 10 per ceht of general 
paralytics who own a neurotic heredity differ somewhat in the course 
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of their dis^ from thoee who have no such heredity > and again that 
the rouree of the disease which depends on syphilis alo^e differs from thaJ 
whi^ results from s^ihs and injury, or syphUis and alcohol. 

No precwe de^nption of the ruin of a house can be laid do>vn before- 
hand, save that the weakest i»rts will go first; the paths of destruction 
will v^ with the adveme circumstances; the cottage which on a lone 
moor fails first in the roof would, if near a town, have its windows 
first destroyed. In the san* way the decay of the general paralytic 
who passes a quiet life will difler greatly from that of one who Uvea at 
large, subject to many social and moral exigencies. 

I look then u^on general paralysis of the insane as a degeneration of all 
parts of the nervpus system, though cerUiin portions suffer more than 
others ; and in the various cases the degeneration starts in different parts 
and proceeds at different rates. The disease usually begins either as 
the result of local injury or local strain, and has a preference for the 
last developed and most specialised parts of the nervous system. I shall 
point out later that of the various forms of degeneration of the higher 
nervous system some are hardly to be distinguished from those of general 
paralysis ; yet, if closely noted, the latter will be found not to follow the 
lines of ordinary — say of senile — decay. Special vitiil conditions dispose 
to this decay ; the disease is one associated directly with the modes of life 
mot with in ^ highly civilised states. It is most common in men of 
middle age, living in cities, who have lived freely ; that is, who have 
taken a good deal of meat, have used stimulants, and have exercised 
their sexual functions freely: but beside all this there must, in the majoiity 
of cases, have been a peculiar determining cause of the breakdown. 
There is a pretty general consent of opinion at present that syphilis, if not 
the immediate cause, is a proximate one of great power. General paralysis 
has been described as a toxic disease depending on syphilis, but though 
in my experience t^philis plays a veiy important part, yet it is not an 
invanable antecedent. 


Causation. — The causes of general paralysis are divided into pi'oxi- 
Hiate and remote^ and these again may be separated into phydad and moral. 
The disease occurs (amAng the middle and upper classes at any rate) ten 
times as frequently among men as among women. In the cases of women 
who have come under my observation, syphilis has rarely been excluded. 
It occurs inyniddle age, the period from thirty-eight to forty containing 
the largest number of my eases. It is rare in a purely agricultural 
population : thus it is hardly ever met with in the Highlands of Scotland, 
in Ireland, and in the wilder parts of Wales. It is common among those 
who dwell in or frequent cities ; it is most common in married persons ; 
It occurs chiefly in the well-grown and vigorous who “ enjoy ” life and do • 
not control their desires, though it is rarely, in my opinion, directly due to 
sexual excess. Neurotic heredity plays a much smaller part in tRe ongin of 
this disease than it does fh the pr^uction of other kinds of insanity. In 
the ancestor of the general paralytic, however, we often meet with such 
evidences of arterial degeneration as apoplexy, Bright’s disease, gout, and 
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BO forth. Geneo^l paralysis occurs occasionally in both parent and child, 
in brothers, and even in twins ; but such occurrences are very rare. 
It seems to be rare among vegetable feeders, sush as certain Oriental 
races, though these may give way to excessive sexual indulgence. I 
understand that certain nomadic tribes, though saturated with syphilis, 
not being addicted to alcohol or meat, do not get general paralysis. 
Syphilis is the chief cause, however, and alcohol is only of secondary 
importance. •• 

I consider that almost anything which interferes with the normal 
restoration of the nervous tissues may produce general paralysis in 
certain persons ; thus worry, which prevents sleep, will bring al^ut in 
one what syphilitic arterial degeneration will do in anofher, and impaired 
nutrition, due to toxic blood or brain injury, in othefs. As I have said, 
I agree with the majority of observers in thinking that among general 
paralytics there is a much smaller direct neurotic inheritance than among 
the other inhabitants of our asylums. Worry, when added to other 
unfavourable conditions, is one of the most common causes of general 
paralysis. 1 do not recognise sexual excess as an important factor in 
the disease : general paralysis is not common in polygamous races ; 
it does not occur at the age of greatest excess; it is not a sequel of 
masturbation, yet in masturbators there is more excess than in any other 
persons ; and, finally, general paralysis is not, in my opinion, prevalent in 
the mentally indolent classes, where sexual indulgence is most common 
Excess is, after all, a relative word, and that which would be moderate 
living in the countryman, with little drain on his nervous powers, would 
be great excess in a city dweller living by his brain. At least half my 
patients suffering from general paralysis have had syphilis, and have told 
me so ; of the other half a large proportion were too weak in mind when 
first seen by me to reply to such inquiries, and I do not think it is 
justifiable, for the sake of science, to put questions of this kind to the 
patient^s near relations. My own belief is that in at least 70 per cent 
of the cases syphilis may be recognised, and 1 submit herewith a table of 
the last 200 cases which I have seen in private : — 


Syphilis admitted 

. 95 

Doubtful .... 

.32 

No history obtained 

. 69 

Excluded 

.• 4 


200 

There are several classes of general paralysis with syphilitic histories 
ixi be considered : first, those in whom syphilis had been recognised, 
properly treated, and all but forgotten by the patient till some special 
inquiry recSlled the old disease to the memory. Thus a patient who had 
had syphilis twenty years before, during a peried of pecuniary trouble 
manifested ptosis and external strabismus which rapidly passetl off under 
specific treatment. From that time, however, some very marked change 
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was noticed in the character of the patient, and, later, symptoms of 
general paralysis became evident. In some other patients, years after the 
syphilis, and without ^ny marked recrudescence of symptoms or marked 
cause for exhaustion, motor or sensory troubles arise. Thus one Avill 
have attacks of temporary aphasia, another a monoplegia, a third a 
sensory perversion or dpfect, a fourth slight attacks of an epileptiform 
character ; and any of these may be the starting-point of general 
paralysis. In a large group, Jabes dorsalis, associated with syphilis if not 
dependent on it, precedes the ordinary symptoms of general paralysis by 
many years. Again, I have met with several cases in medical men 
formerly infected with syphilis who fell into syphilophobia, and the 
worry of this watf the immediate cause of the general paralysis. 

Though genefai paralysis is most common among the races who take 
alcohol, yet in my experience alcohol alone is not a common cause of the 
disease. As alcoholic excess and sexual excess are common early symp- 
toms they are often mistaken for causes. I believe that as alcohol 
produces a temporary reduction of mental power which resembles general 
paralysis, so the frequent repetition of alcohol in excess may dispose to 
degeneration along the same lines ; still it is noteworthy that other toxic 
influences (such as lead), which are more stable, produce more lasting 
effects on the nervous system ; and other nerve poisons which stand inter- 
mediate in fixity between lead and alcohol seem to have an intermediate 
influence in the production of general paralysis. Thus it has not been 
rare for me to meet with general paralysis started in suitable cases by 
influenza, although in the same cases alcohol alone had failed to produce 
the effect. 

I believe that injury is a very cconmon cause of general paralysis, but 
only in predisposed persons. I am in the habit of comparing the nervous 
systems of those who have had constitutional syphilis, and who have 
taken excess of st^ulants or who have led exciting and exhausting lives, 
to fruit which is mature, and which will keep till some accident starts the 
degenerative changes, which rapidly spread, “ and so from hour to hour we 
ripe and ripe, and then from hour to hour we rot and rot.” I cannot 
recall a single case of insanity due to injury pure and simple which turned 
out to be general paralysis. 

Sunstroke likewise plays a very subordinate part in the production of 
general paralysis. In dwellers in tropical climates who have indulged in 
excess of alcohol, and who have spent unhealthy lives, sunstroke may 
l^t as the “last straw”; but it is much more common for the sun to 
produce symptoms which are like those of general paralysis, but which 
can be distinguished from them, and are much more curable. 

To sum up : the causes of general paralysis are complex, though 
simpler in sdkne cases than in others. The causes may be physical 01^ 
moral ; syphilis, lead, alcohol, fevers, injury, and sunstroke aie the most 
common physical cause%; while worry, anxiety, and strain are the more 
frequent m^ral causes. 

Prodroma. — Greneral paralysis may appear without any warning; 
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but Certain nervous changes may already have taken place, in the higher 
centres, that had not yet invad^ indicating areas ; thus the appearance 
of the disease is sudden, though the detection of thf) morbid change is late. 
After the full recognition of the disease, we commonly learn from the 
friends of symptoms (now appreciated for t^ first time) which push 
back the duration of the mal^y. Such symptoms are the warnings, or 
prodroma, of general paralysis. These warnings may affect various parts 
of the nervous system, causing loss of i)o^er or loss of control. I will 
consider some of the more prominent under the heads of mental, sensory, 
and motor warnings. 

On the nmital side is noticed some impairment of the most specialised 
accomplishments of the individual; thus the musician ceases to please 
his trained auditors, the artist’s work no longer commands a market, the 
artisan gets out of work, the soldier loses his good-character badge. 
There is, in fact, a loss of the highest power of adjustment, a kind of 
social ataxy which interferes with delicate social intercourse. 

Loss or defect in power of attention is very common. Loss of will 
power, doubt and uncertainty may simulate neurasthenia ; and increased 
irritability, change in temper, abnormal susceptibility to the influence of 
stimulants of all kinds are of very frequent occurrence. Hysteria and 
“ nervousness ” may also occur long before the danger is suspected. Among 
the sensory warnings we may meet with defect in smell, sudden loss of sight of 
a temporary kind, similar loss of hearing, temporal and local ansesthesise, 
formications, flashes of light, tinnitus aurium, and hallucinations or illusions 
of one or more of the senses ; though in my experience these sensory 
warnings are not very common. Giddiness and so-called congestions of 
the brain may occur, or bilious attacks ending in vomiting or fainting 
fits. If such symptoms appear in patients who seem in other respects 
likely to suffer from general paralysis, they may be of value as warnings. 
On the motm' side there is often well-marked restlessness, or, occasionally, 
stupor or undue torpor with well-marked sleepiness ; slight and temporary 
aphasia, or loss of power of expression by speech, or by writing, or other 
defect of the kind, may occur, with some alteration in gait (ataxic or spastic), 
inequality in pupils, or change in muscular elec^^rical reactions. There 
may be convulsive seizures or partial palsies, such as ptosis, external 
strabismus, or loss of power in one limb. Besides these local or special 
troubles, there is often also a general indescribable change ; the person is 
not himself,” he is tending away from himself. There m^y be loss of 
recent memory, inability to transact business, confusion of thought, lolls 
of animal spirits, or, on the other hand, an undue buoyancy with sleep- 
less restlessness. I believe the character of the coming general paralysis^ 
is generally foreshadowed by the nature of these earlier warnings, though 
* this is not always the case. * 

Lastlyf I would call special attention to a group of warnings which 
might be considered with the symptoms of Sjpcial Ataxy, but as they 
have especially important relations I prefer to place them apart. I refer 
to the moral perversions which in not a few cases precede the recognition 
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of general paralysis. Grimes against morality and propriety are the most 
common, such as crimi^ assaults, indecent exposure, bigamous marriages, 
and the like ; or, agmn, stealing, getting money imder false pretences, 
and reckless conduct of business, with apparent fraudulent intent, may 
bo the kind of backsliding. Paintings, bilious attacks, and attacks of 
“ petit ” or “ grand mal ” klso occur as warnings. 

The invasion may be*apparently quite sudden, and it may appear first 
on the motor, the sensory, or the intellectual side. The first symptoms 
of the disease maybe but the*sudden increase of any one of the warnings. 
A fit of one kind or another may be followed by all the mental and 
physical signs of general paralysis. An attack of mania, whether this 
be of 'the simple emotional or of the delirious form, may pass into general 
paralysis. Melarjicl^olia, or mere silliness, may be the earliest feature 
of the disease. In rarer cases “ folic circulairo ** or alternating insanity, 
systematised hallucinational or delusional insanity seem to initiate the 
disease ; the fact being that the degeneration vanes in the part of the 
brain which is chiefly and earliest affected, and consequently the earliest 
signs of the disease vary. To sum up : the disease may bo recognised 
suddenly, and any form of mental, motor, or sensory disorder may 
appear as its first symptom. In some cases the patients seem to have 
been peculiar for many years, or even to have shown symptoms from 
early youth which, becoming exaggerated later, prove to be forerunners of 
general paralysis. 

Forms of general paralysis. — Though various authors, including 
Dr. Mickle, have described certain special varieties of disease in which 
specific changes in the nerv'ous centres are connected with definite mental 
disorders, I have not been able to satisfy myself that these divisions caii 
be definitely made. It is conA’^enient, however, to recognise the fact that 
the symptoms generally combine in one or other of the following clinical 
groups : — (i.) Acute or galloping general paralysis ; (ii.) ordinary general 
paralysis, with mania and exaltation of ideas ; (iii.) melancholic-hypo- 
chondriacal or stuporose general paralysis ; (iv.) progressive dementia 
with general paralysis; (v.) general paralysis of the double form; (vi.) 
spinal general paraly^s, that is, beginning with ataxic or spastic symp- 
toms ; (vii.) general paralysis in woman ; (viii.) developmental or adoles- 
cent general paralysis ; (ix.) senile general paralysis. 


» Forms of Insanity in General Paralysis 



Acute Mama. 

Melanclinlic. 

1 DeluHloiittl. 

DemcntiH. 

Total. 

1 

Bethlem 

54 

23 

i 3 

20 

100 

Virginia Water 

39 

9 

i 

36 

i ■ 

Tioehurst 

19 

2 

1 

! 6 

1 

4 

, 25 

Private .... 

!_ 1 

100 

1 J 

31 


200 


Aofe.— Ill the private cases the total number of patients showing degrees of Dementia 


was 161. 
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(i.) AcfuJte or gdU^ng genei^al pamlysis . — The chief characteristic of this 
disease is the n^idity with which the whole of the symptoms, both physical 
and mental, may run through their course, and end fatally. The causes 
of death may have been long at work : signs of mental decay, indeed, 
may have been passed over as unimportant till the catastrophe revealed 
them in their true light The tinder was dry 7or the spark, and destruc- 
tion is the result. In some cases death h^ taken place in six weeks, 
in others in from three to six months. In one group of such cases acute 
delirium or acute delirious mania ushers*^ in the disease, and probably 
some of the fatal cases of delirious mania are really cases of acute general 
paralysis. A sudden febrile illness, a sudden moral or physical blow, or 
a fit may start acute general paralysis. Acute delirious mania, or a most 
remarkable state of restless activity, with some rise .jln temperature, sets 
in ; the tremor of the muscles about the mouth is generally well marked, 
the defect of speech is early and well marked, emaciation rapid, face 
flushed, and the expression anxious ; excitement is rapidly followed by 
mental weakness, loss of vesical and rectal control, bedsores, rapid 
exhaustion, and death. Fits are not, in my experience, common in this 
form of the disease, though they may initiate it. 

It is interesting to note here that a certain number of patients who 
have acute delirious mania recover ; certain others are left permanently 
weakened in mind, and a few pass from acute delirious mania into general 
paralysis. The general paralysis thus started by delirious mania is not 
always of this acute and rapid kind, but may belong to either of the 
other forms. 

Typical case of General Paralysis , — The following is a specimen of an ordinary 
case of general paralysis. A married man of about 45, of active habits and with 
plenty of ability, not belonging to a neurotic family, who in early youth had 
been a free liver, fifteen years before had contracted syphilis, of which he thought 
very little, as he had few or no constitutional symptoms. I^e married when tlie 
danger of infection had passed, and for some time he indulged very freely in 
sexual connection ; but he steadied down and was a thoroughly good and respected 
man of business. Certain severe money losses, due to no fault of his own, worried 
him, broke down his sleep and appetite, and he sought relief in alcohol. He 
complained of headache and loss of power, and was regarded as neurasthenic. At 
this time rest and travel were advised. He was very emotional, even hysterical ; 
at other times he was apprehensive and hypochondriacal. Change and rest, how- 
ever, seemed to set him up, and in two or three months he returned work fiiirly 
weU. He fell down unconscious in “ epilepsy ” ; from this attack he recovered* 
in a few days, but some defect remained in his speech ; he hesitated, and did 
not articulate clearly. Now he took more prolonged rest, and when he came 
back to town all his fnends were struck with his buoyant, exuberant health ; 
and he said he felt better than he had felt for years. This feeliim of buoyancy 
led to amorousness, and not content with home he got into baa company and 
scandal aros^ He rapidly became intolerant of interference, irritable, and 
passionate. This state of unrest ended in a suddep outburst of mania, with 
violence and extravagance, during which endless telegrams and letten were sent 
to distinguished persons to whom he was unknown. Sent to an ai^lum, he fell 
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at once into all the ways of the place, making himself the agreeable friend t)f one 
I and all, and never seeming to tire in his work and play. By tllis time, however, 
the change in his expression and in his aspect was well marked : his gait was 
altered, his pupils unec^l and sluggish, his writing changed and speech 
clipped. Every available piece of paper was seized for voluminous scribbling. 
Still little or no change was jJeen in his temperature or in his general circula- 
tion, though after exercise his breathing seemed to get shorter. He hail lost all 
his finer acquirements, and though he would sing, or play on the piano, his 
performances were feeble and faiity. Memory Avas failing, but still Avas fair ; 
hoAA'ever, he had no power of appreciating his oavu condition, and still thought 
himself in perfect healtln Sleep vras profound and appetite good. This period 
(jf excitement lasted for alx)ut four months, to ha replaced by a phase of general 
dissatisfaction ivith his position and surroundings. He complaintd incessantly 
that he ought neveJ io have been brought to an asylum, and he appended so 
constantly for release that at last this AA^as granted at the wdsli of his Avife. At 
home he was exacting, irritable and unstable. A change into the quiet country 
was tried with marked gain, but a return to London AViis folloAved by another 
but much slighter fit which left the mind much weaker, and the patient 
now exhibited the characteristic “ facility.” He Avould read childisli novels and 
cry over them, go out for the same Avalk daily, and he perfectly satisfied Avith 
himself and his surroundings and excursions. Sleep lx*ing very good and 
appetite greedy, he got very fat, his face lost exprt^ssion, and his skin liecanie 
sallow and greasy. This calm continued for six months, when a scjvere fit 
of an apoplectiform character left him for some days hemiplegic and aphasic. 
These symptoms sloAvly passed off, but the man now began rapidly to lose 
mental and bodily strength; he laughed to himself, Avas neglectful of cleanliness, 
occasionally lost control of rectum or bladder, and ate ivivenously Avithout 
mastication ; at times was irritable, but too Aveak to give much trouble. 
He got thinner and disposed to l^edsore-s over the sacrum. While trying to get 
out of his chair he fell, and a rib was fractured, but no complaint ol jjain Avns 
made. Soon after other fits occurred, and for some days he was in a “ st/itus 
epilepticus.” One arm was now noticed to Ijc contmeting, and he Avas too help- 
less to sit up. * 

The second and tliird stages had occupied a year ; the l>ed-ridden paralytic 
state continued for six or seven months, during Avhich his limlw contracte<l.^ He 
seemed quite unconscious of his surroundings ; still the organic reflcx(^ j)ei‘sistcHl, 
so that anything placed ’on his lips caused a sAvalloAving moA'ement. Thus 
l^aralysed, emaciating, and incontinent of urine and stools, recognising no one, 
he remained till the temperature rose, AAdth pneumonia at the IxLse f>f one 
lung ; this rapidly spread, and Avith a temporary gleam of reason before his 
death he died Quietly at the end of about three years from the time the disea^wi 
''^as first fully recognised. 

, (ii.) The ordinary maniacal general paralysis , — It is almost always 

preceded by a slight period of depression, which often assumes a hypo- ^ 
chondriacal as{>ect. It then resembles orfinary mania, nearly always 
associated with expmsive benevolence with the most wonderful «^xaltation 
of ideas. The ezaltation^'s all but universal, so that the patient believes 
himself to be wealthy, beautiful, a poet, an author, an athlete, and an 
immortal. Restlessness is also well marked in these cases, but next 



sySTEJIf OF MEDICINE 


698,, 


to expansiveness probably facility ” (as it is called by Dr. Clouston) is 
most characterfstic. The patient, though believing himself to be so mighty, 
yet, like a child, is very readily diverted from onp subject or purpose to 
another. The mania assumes the emotional or hysterical aspect, and the 
more marked this is the greater the chance of remission. . The second 
and third stages are alike in all the various foms. 

(iii.) The mel^incholic fcnini of general jparalysis is not always easy of 
detection. In many cases, as already sai^, there is a period of depression 
which may be of very short duration. General paralysis may be associated 
with any of the various forms of melancholia. Thus active resistive 
melancholia, and melancholia with stupor, may be met with. Hypo- 
chondriasis is very common in general paralysis,* and I have seen 
melancholic patients with extreme enlargement of ide&s — as, for example, 
to imagine such an occlusion of the bowels that if they burst — as they 
must — the world would be flooded by the eruption. One such patient 
believed himself to be a mass of syphilis, and that he would give the 
disease to hundreds of men in the city. In my experience hypochon- 
driacal notions of bowel obstruction are common in the melancholic 
forms of general paralysis. 

In many cases of melancholia there is great difficulty in getting the 
patient to speak or to put out his tongue, and consequently it is often hard 
in the earlier stages to form a diagnosis. Not infrequently I have been 
misled into thinking the case to be one of simple melancholia till I found 
the patient, though making constant complaints, was getting fat ; then it 
was found that his pupils were unequal, his speech was defective, and his 
reflexes abnormal ; or perhaps the onset of fits cleared up the diagnosis. 
Not only marked melancholic symptoms but even “ persecution mania ” 
may be an early symptom of general paralysis. I have known one man 
who with all the physical signs of general paralysis only exhibited simple 
weakness of mind and the delusion that he had scabies, which he was 
always anxious to show to all visitors. Another man was very dangerously 
suicidal because he thought he was infecting the city, and that therefore 
crowds were waiting to lynch him outside his house. Though suicide is 
not common in the ordinary general paralytics may occur in the melan- 
cholic and persecuted patients. 

It is of great importance in this group to recognise the want of pro- 
portion between the bodily and mental symptoms : thus if a man 
complaining of being miserable, of being obstructed in hie^bowels, or of 
being persecuted by his enemies, yet eats well, sleeps well, and gaihs 
flesh, he is either a chronic melancholic or possibly a general paralytic 
passing into dementia. Remissions are less common in the melan-^ 
eholic than in the maniacal form of general paralysis; fits of various 
kinds may occur, and there is generally a tendency to fatness and 
dementia^ 

(iv.) Demented f atm . — Whereas most genera], paralytics pass ultimately 
into dementia, some of -them pass into wealmess of mind from the 
outset, being from the first dull, heavy, indolent and sleepy. Although 
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they get weaker as the disease advances, yet they rapidly fatten and are 
► very liable to fits. In some the first stage is one rathei*of mental con- 
fusion than of mental ^defect, but dementia comes on later. Some of 
these demented cases begin with fits. It has been pointed out elsewhere 
that the progressive stages of general paralysis are summarily represented 
in the stages of drunkenness ; for alcohol will make one man emotional, 
amorous, or pugnacious, another sentimental and lachrymose, and a third 
merely stupid. ^ 

It is common to meet with cases of general paralysis of the simple 
progressive demented type in general hospitals, and many such are 
treated at home as cases of ** softening of the brain.” It must not be 
forgotten, however^ that the most placid and docile of patients may sud- 
denly become violehl* and maniacal. 

(v.) Circular form of general paralym . — This is to my mind the most diffi- 
cult of all forms to detect and to define. It is among those suffering from this 
form of general paralysis that so many “ cures ” are recoided ; and it was 
not till I had been misled several times by such cases that the nature of 
the disease dawned upon me. This variety may be descril)ed in a very 
few words, but the description will not prevent mistfikes being made over 
and over again. A patient (all mine have been men), of the age and with 
the ordinary history of general paralysis, becomes very extravagant and 
exalted ; he will boast, rush about the town, give presents, make love, 
drink, and get into the hands of the police ; in jail or in an asylum a 
diagnosis of general paralysis is made, but he slowly improves, expresses 
gratitude and contrition, and is sent home “ well,” the doctor believing he 
has made a mistake in diagnosis. A year later the patient is seen again, 
but now is in a state of profound melancholia with refusal of food, 
and the physician feels sure that his original diagnosis must have been 
wrong. Slowly this melancholia passes off again, to be followed, after 
an interval of varying duration, by acute mania, resembling the 
previous attack even in its minutest details ; this gives way again to 
calm, and perhaps to a second “ recovery.” After the lapse of several 
years the patient, however, presents the physical and mental signs of 
general paralysis, of wfiich disease he dies. I do not know any way 
of avoiding mistakes in these cases beyond careful observation of the 
physical signs. 

(vi.) Spirial general paralysis, — General paralysis may follow symptoms 
of tabes dorsalis which may have lasted for some years without any 
^parent mental defect ; or it may be preceded by marked signs of spastic 
paraplegia. It is possible that general paralysis may follow disseminated 
sclerosis ; I have seen such cases, but I am in doubt about the affinity of 
the two diseases. It is thought by some authors that peripheral neuritis . 
— whether dile to injury, lead, or alcohol — may give rise to general* 
paralysis ; and accordingly a form of general paralysis of ai^ ascending 
propagat^ course is desmbed. 

(vii.) Crsneral parakysis in women. — It used to be doubted whether 
general paralysis ever occurred in women, and it is certain that women 
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of the educated classes rarely suffer from it. I think there is no longer 
any doubt bift that even gentlewomen suffer, though to a much less 
degree than men. There are no special sympton^s to separate the general 
paralysis of men from that of women. It usually occurs rather earlier 
in life, it has a tendency to last longer, fits are not so common, and 
dementia sets in earlier, the patient rapidly passing into a quiet childish 
state. I think the reflexes, as a rule, are much more exaggerated in women, 
and it is rare to meet with ataxic symptoms ; this is the more interest- 
ing when we remember the rarity of tabes in women. Women may 
menstruate up to a very advanced stage of general paralysis ; even in 
the second stage they may bear children, become pregnant, and be 
delivered normally. Children bom of general piralytic parents (of 
either sex) will probably show signs of degeneracy^ they may be idiotic, 
imbecile, or vicious. 

(viii.) Devdopniental or adolescent general paralysis will be described 
heritor by Dr, Clouston. I have seen several such cases, the majority 
having been taken at first to be cases of disseminated sclerosis, and it was 
not till later that suspicions of general paralysis arose. This form may 
occur in children from twelve years upwards ; I see no reason why infants 
should not also suffer. The progress of the disease, in my experience, is 
not rapid ; but dementia appears early, and there is rather a gr^ual decay 
than a disorder of the intellect. Paralysis soon occurs, fits are not 
uncommon, and the patients slowly die exhausted. 

I have never yet met with such a case in which there was not evidence 
of parental syphilis — a very interesting fact in connection with causation 
of the disease in the adult. 

(ix.) Senile general paralysis . — This variety is not recognised by many 
writers, and I am not inclined to regard it as a very distinct form of the 
disease. 1 have already pointed out that progressive decay of bodily and 
mental functions is the essence of general paralysis, and the same may be 
said of senile dementia ; but the latter is rather a normal extinction of the 
higher functions, while the former is a premature and unnatural decay. 
It is recognised that some senile persons, mostly men, exhibit a wild, 
excited, and extravagant train of symptoms, during which they waste 
their money, go in for sexual debauches, drink, and behave like general 
paralytics ; yet in most of these there is not the universal benevolence 
which is common in general paralysis, nor is there the marked defect 
of articulation; the physical weakness is rather paral^ic from the 
first than mere enfeeblement. The memory, too, is more affected lin 
dementia than in general paralysis, and if fits occur they are more 
probably apoplectic than epileptic. There are cases, however, in^ 
which all the symptoms of general paralysis occur in patients over 
sixty, and such cases must be called cases of senile geileral paralysis ; 
and I kj^ow no limit to the age when true general paralysis may 
occur, for as age is a relative term so the di|eases of old age must be 
relative also. 
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Ages of Onset of General Paralysis* 
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Duration of the^diaease and of its stages. This may vary from a few 
weeks, in the acute ?erm, to many years in some of the chronic forms, 
or in those in which prolonged remissions have occurred. I have found 
the average duration in private cases to be al)Out three years from the 
first diagnosis. Taking the history of the warnings and the early stages 
of the disease, I should estimate its duration in private patients of the 
upper class at about five years from the very beginning to the end. I 
have known of one or two imdoubted cases which lasted from twelve to 
twenty years. I am inclined to think some well-marked cases never 
advance beyond the prodromal stage, that indeed there may be an eai-ly 
arrest of the process ; and I believe that in occasional cases arrest may 
occur during either of the other stages ; at any rate complete remissions 
may occur during the prodromal stage, the stage of excitement, or the 
stage of paresis. I know of no guide to the probable duration of the 
various stages, and I do not think there is any definite proportion between 
the length of the several stages. Cases which begin with very acute 
mania, excitement, and exaltation more frequently present remissions j 
cases beginning with steady loss of mental power rarely, if ever, have 
remissions ; but the disease may be arrested. In a remission not <>>“7 
there no progress of the disease, but also a gain of power ; in arrest the 

progress is stopped but no gain is made. . i_ 

Symptoms.— First I shall take those which may be called the more 
characteristic, and refer later to the less common symptoms. The only 
absolutely characteristic symptoms are 

sive demratia, states which scarcely need any descnption On the mental 
side we find loss of the highest self-control, which is shown in 
ways in dilfeAnt persons ; there is a loss or defect in J’Shost and 
m^t special acquirements— loss of power of self-judgment, and of judg- 
ment in affairs, often engendering extrava^nt notions of 
iind power. The emotional instability is also a result of defect of control. 
Will^wer is in defect, so that the patient is facile and ^sily moved , 
there is defect, too, in the registration of recent impressions (loss of lecent 

sensory side tfrere is frequently some Iom of a »P®®j“l 
and occasionally hallucinations or illusions ; these again may be temporary 
or recurring. 
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On the mo^r side there are defects of facial expression, of speech, 
of writing, of gesture, and of gait. 

On the nutritional side the higher or more organised tissues are 
replaced by fatty or degenerative products. There is also tendency to 
vascular and circulatory changes. The blood itself, J believe, undergoes 
some obscure alteration. , ^ 

Loss of the highest mental control permits many impulsive acts and 
emotional outbreaks. An external impresrion may lead directly to an im- 
pulsive act or to a sudden emotional outburst — mere reflex acts uncontrolled 
and undirected ; most of the earlier symptoms depend on this defect of 
control, which shows itself also in a loss of delicacy in performing the 
most refined and specialised acts. Tact and accomplisjiment are lost ; the 
artist is no longer exact in drawing or sensitive in*colour; the musician 
loses sense of time and harmony ; the arithmetician is no longer nimble in 
computation ; the clerk is slow and awkward in his writing ; the actor loses 
the versatility and mobility of his features ; the artisan is discharged for 
careless work; the domestic servant gets into disgrace for frequent 
breakages. The finer defects may run together in several lines : thus 
the clerk may write badly, speak thickly, and walk awkwardly ; and the 
artist may be deficient not only in his own special art but in related 
acquirements also. 

The defects in the highest control may be progressive, or they may be 
well marked up to a certain point and then seem to be arrested. There 
may be remissions also in the individual symptoms. The loss of self- 
knowledge is a veiy important symptom ; for, although it is common for 
persons of unsound mind to fail to realise that they are unlike themselves 
and unlike others, this lack of self-knowledge is most marked among the 
general paralytics. The general paralytic seems incapable of knowing 
himself, and of recognising or comparing his past and present states. No 
amount of experience enables oven a medical man to recognise the disease 
in himself, though he may indeed have been an asylum medical officer. 
Such a one may be hypochondriacal at the onset of the disease, and in 
dread of it ; but, when he has once passed into the buoyant stage, he is 
quite incapable of realising his state, indeed will take a visitor round his 
wards and point out other patients who have similar symptoms to his 
own, without being able to recognise them in himself. This want of self- ^ 
knowledge leads also to the grandiose ideas, the egotism, and even to the 
change of notions as to personality which partly depend on them. Patienf^ 
may lose the feeling of self, and this may go farther, so that they have 
confused ideas of their own identity, and may even lose themselves alto- 
gether. I have met with patients who sought for themselves, and even* 
took off their clothes to see if they were really there. 

Megalomania . — ^Exaltation of ideas may depend on loss of thought- 
control, eSch idea, as it passes through the mind, being seized as real and 
appropriate. The mind is thus coloured by every passing wave of thought, 
and naturally assumes the happy guises of the great. ^ 

Exaltation, though common in general paralysis, is not invariable, nor 
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is it confined to this disease. It may be present in ordinary and in 
alcoholic mania, in delusional insanity, and in paranoia ; tBe exaltation of 
general paralysis differsji however, from the other forms in its universality 
and benevolence. The general paralytic at one moment is an actor, at 
another -a bishop j ^e sees jio inconsistency in being at once a god and a 
jockey, a poet and a milliQnaire ; as a rule he is benevolent in his exalta- 
tion, being willing to ^nt power and wealth to those about him. The 
patient with monomania of grandeur as a part of delusional insanity is 
usually content with his one great idea, and is not in the least disposed 
, to give up his power or to share it with others. 

Exaltation is not only associated with the maniacal or expansive form 
of general j^ralys^, but may occur also in the other forms of mental 
disorder which maj* form part of it. I have met with melancholic 
general paralytics who have thought that millions of devils were tortiiring 
them j and I may refer again to more than one patient who supposed his 
bowels to be obstructed by millions of tons of fteces. In other cases 
delusions with ideas of persecution have been associated with notions 
that all the world was in league against them. 

• It is noteworthy that in general paralysis there may be a dual 
consciousness, so that while the patient talks of his millions of gold and 
diamonds he may yet remember the state of his balance at the bank, and 
act consistently therewith. 

Mkromania is a name used in contrast to megalomania and to indicate 
what Dr. Mickle calls belittlement.” This occurs more frequently in 
general paralysis than in any other form of mental disorder ; but it is 
rare even in this. The patients say they feel so small they can go under 
doors, or they can get through cracks and keyholes. This feeling of 
belittlement may be associated with some cutaneous ansesthesia ; as the 
opposite idea of greatness or swelling of body may depend on hyper- 
aesthesia. Microm§.nia is met with in certain other cases, but chiefly in 
senile degeneration, or mental degeneration of one kind or another. I 
have met with senile patients who spoke of themselves, and of all about 
them, as “ little things.” 

Emotional instability very rarely absent in general paralysis, and is 
often one of the earliest symptoms ; there is a tendency to exaggerate 
both the joys and the sorrows of life ; usually it is mcarked by increased 
irritability, so that the formerly docile, good-tempered man becomes hard 
to live with.'* In rare instances the change is of the opposite kind, the 
bad-tempered man becoming more easy to manage. Crying and passion 
are both common in general paralysis, and it is well to remember that 
hysteria occurring in a middle-aged man is very frequently an early 
symptom of general paralysis. 

The geneAl paralytic is pleased with a feather and tickled with a 
straw ; he wiU sob over the penny novel and weep over th^ vulgarest 
drama. The ease with \f(hich men are affected by emotional causes is a 
gauge to thdir stability, and is a good indication of the decay produced by 
age or disease. 
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The defect of will -power ^ already described as one of the well-marked 
features of the disease, and the facility (of Clouston) are seen not only in 
emotional weakness but in the want of will which; makes it often easy to 
guide these patients for their welfare \ determined and obstinate perhaps 
if argued with, they may be diverted by changing the direction of their 
thoughts. Want of will may show itself in pome cases as true folie de 
dowte. 

Memw'y is affected in very various w^iys: one of the earliest com- 
plaints made by patients themselves is that their memory is not what it 
was ; but, as this statement is made by most men over forty-five, it does 
not attract much attention. Often the memory seems to be more 
seriously affected at first than later, probably becaifse fewer calls are 
made upon it ; the loss of memory is slow and progi^ssive, in some cases 
the defects suddenly follow fits, which may leave a distinct gap. It begins 
with failure in the more recent and more isolated facts ; then it leads to 
a strange jumble of ideas and a mixing up of the past with the present — 
the real with the ideal. The memory may seem to recover itself during 
remissions. Generally speaking, the loss of memory is not nearly so well 
marked as in alcoholic paralysis. 

On the eev^ory side there is usiially loss of acuity in one or more of 
the senses, but it is not common in general paralysis to come across cases of 
progressive failure ending in complete blindness or deafness ; though I 
have often met with cases of more or less complete blindness, or deafness 
of one ear, which has proved transitory. There is no special change in 
the discs associated with the disease ; in some cases there is an excess of 
vascularity in the early stages, in others atrophy ; and in some the vessels 
seem to be placed in channels which have rather dark lines along 
their edges. Sometimes, towards the close of the disease, there is marked 
optic degeneration ] at others temporary or permanent blindness will affect 
one or both eyes. It is probable that in the optic nprves, and in other 
peripheral nerves, degenerative changes generally take place if the patient 
live sufficiently long. 

The pupils are generally unequal ; the inequality varying, one pupil 
being larger one day, the other another. The^ pupils are frequently 
irregular in outline, but the most important point, in my opinion, is to 
ascertain whether they react to light and accommodation. We often 
meet with ataxic symptoms in which some reaction to light or accom- 
modation is retained, though this is much less than normal ; \ind there is 
little proportion between the spinal and the pupillary symptoms. It is 
common, however, to meet with small pupils in cases which began with 
locomotor ataxy; and it is also common to see dilated pupils in rapid 
cases, and in the later stages of the disease. There is no direct relation 
^between the mental symptoms and the dilatation of the pupilS; nor is there 
any direct connection between the dilatation of the pupil on (say) the left 
side and the exaltation of ideas. The pupils, thei%, are generally abnormal, 
they vary from time to time, they generally react defectively to both 
forms of stimulat^op, and they are often irregular and eccentric in form. 
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It has been taught in Finance that in general paral 3 ’’sis there is loss of 
power to detect pepper. I have tried to find this synf^tom but have 
failed, and I do not attribute any value to it. Many cases of hy])cr- 
sBsthesia have been described, and I have met vdth a few. In some there 
is only a local sensitiveness, which in most cases passes oflF ; in other 
cases patches of anaesthesia occur, as I shall state presently, but as >et 
we can attach no special value to these symptoms. 

Headache or head tenderness, neuralgia, and other nerve pains have 
been described by Batty Tuke and others ; but it is not a common ex- 
perience for me to meet with these. 

Hallucinations and illusions of the various senses may be present at 
any time of the eanlier stages of the disease. In my experience they are 
not so common as other forms of mental disorder ; but it is a mistake 
to think that they are rare. Dr. Mickle says that more than half his 
patients had hallucinations during one period or another. Those of sight 
and hearing were the most frequent, and were about equally common. 
Many general paralytics say they see and hear things, as the outcome of 
their boastful delusions ; they think they are GoeVs messengers, and must 
therefore hear from Him. There is nothing special in the character of 
the hallucinations, which may be single or multiple, pleasant or painful, 
constant or occasional. In some few of my own cases the hallucinations 
followed the same course as in systematised delusional insanity, and were 
associated with ideas of persecution, of spies or detectives, of whis])ering8 
and annoyance. 

Common sensibility may be reduced or almost annihilated ; I have 
known patients rub holes in their bodies or their limbs ; and one case of 
a man who slept placidly while his hand was >)eing roasted. It would 
seem that there may also be deficient reflex sensibility, so that in them 
there is an especial danger of choking by the food in the throat, which is 
not duly stimulated to swallow. 

The disorders of muscular w mot&i' control arc many and character- 
istic ; they are of two classes : the passive, as seen in defective reaction 
and defective expression ; and the active, as seen in disorders of articula- 
tion, writing, and gestyre. The face wears a mask, the cheeks arc 
flabby without lines or folds ; in some cases the patients look as if they 
tiad blown out their cheeks, in others the frontal muscles have to be 
fixed before the rest of the face can be moved. Besides loss of expression 
there is loss-^of control, as seen in the very tremulous over-action or ill- 
Hrected action. In many cases in which the knee-jerks are exaggerated 
there is also great excitability about the facial muscles ; the tremor is 
usually most pronounced about the muscles of the lips, the tongue also 
being veiy greatly affected j for a time indeed it is ataxic, so that its 
movements are irregular and awkward. There may or may not be 
fibrillar tremor, but I do not think this is very common. T^e ton^ie 
From being ataxic becomes more paralysed and rests on the teeth, taking 
an impression from them along its sides. Certain words are not readily 
pronounced. I believe it ^vill be found that some general paralytics fail 
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in the labials, others in sibilants or dentals. Tremor of tongue and 
difficulty in sp 6 ech are greatest after mental or moral excitement, and 
after eating. There is often loss of control over the cheeks and lips, so 
that saliva flows over the chin, or food collects about the gums. 

Various forms of disorder are associated with the function of mastica- 
tion; thus there is often a tendency to smack the lips, or to movements 
like sucking, grinding of teeth, or swallowing. The grinding of the 
teeth may go so far as to fracture them. ^ 

The handwriting in general paralysis is almost pathognomonic. In 
the earliest stage the patient often writes voluminously in a rather shaky 
hand, and it is noteworthy that the words are often left incomplete; 
syllables are omitted and the letters are not attached one to another. 
In some cases, however, the handwriting improves edn legibility, for the 
patient, finding his inability to write quickly, begins to write largo text 
like a child ; yet even then the letters are often separate, and the words 
shortened. Although the writing has much the character of that of 
an old man, in this latter case the shakiness is not associated with the 
separation of the letters. In alcoholism, however, the shakiness and the 
elision or dropping of letters may occur together. 

Muscular defect in gesture is seen in the orator and the actor, and 
may give way to ludicrous exaggeration of the natural expression. The 
gait varies greatly, there being many grades between the extreme ataxic 
and extreme spastic walk. In some cases the symptoms may vary, so 
that a patient who at one time seems hopelessly ataxic, at another may 
lose this weakness. In many cases the symptoms differ on the two 
sides. There is very often a great restlessness, which on the muscular 
side is seen in incessant movement or perpetual writing of letters. 

Knee-jerks may be absent, normal, or exaggerated; or they may 
differ on the two sides : they may also vary from time to time. 

Fits and Palsies . — During the progress of general paralysis fits occur 
commonly, but by no means universally. These may be the earliest 
symptom, though more frequently they occur in the later stages of the 
dise&se. The attacks have been called, according to their severity, con- 
gestive, epileptiform, or apoplectiform seizures. - 

I have already pointed out that the occurrence of hysterical fits in 
middle-aged men is of serious import ; I need only add hero that it is 
not uncommon to meet with cases in which hysteria was the first 
symptom of general paralysis. A hard-worked man wbh has had a 
great deal of worry and anxiety, when consulting the doctor, bursts inlo 
tears, sobs, then laughs, and for a moment cannot speak. Such emotional 
instability may precede the other symptoms by a year or more. 

A slight attack of giddiness, some temporary loss of consciousness 
^ similar to that of petit mal, sudden transient loss of speech, blindness, oi 
deafness ^y mark the onset of the disease ; such s3anptoms pajss off anc 
recur. They may be present, under stress of mind or body, at irregulai 
intervals several years before the other and more easily recognised 
s3rmptoms of general paralysis are noticed. 
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Congestive or other seizures may start the active mental disoitler : 
thus directly after a fit a man may show great mental Excitement ; but 
in the great majorit3^ of cases the fits first appear after the patient 
has passed into the second stage ; so that some have spoken of this as 
the “ fat, fatuous, and fitty stage.” It is common experience that 
patients grow fat before^ the onset of the fits. There may be slight 
warnings, resembling attacks of petit mal, before severe apoplectiform fits 
occur j but this is by no me^ns constant, as the first fit may be very 

severe, or even fatal. It is common to meet with some gastric disorder 

immediately before the fit, and increase of temperature is not an unusual 
warning of this danger. The fits are very irregular in their recurrence ; 
and though for some time, affecting the same centres as epileptic attficks, 
they may present' similar features, yet it is common to meet with fits 
which do not affect the same parts in their recun*ence. The seizui'cs 

may continue for days together, the patient remaining in a stains 

epileptiem. Fits are most common toward the end of the diseiisc, and 
are often the immediate cause of death. As a rule, marked mcnUil 
degradation follows the onset of the fits, but in a few cases I have met 
Avith temporary improvement after epileptiform seizures. 

Though the seizures may be most marked on the sensory, motor, or 
vaso-motor (or “ organic ”) side, yet, as a rule, in complete fits all these 
l>arts are affected. I have seen several cases in which temporary loss 
of sight or of hearing, generally on one side, has preceded other and 
graver symptoms ; in others local or general hypertesthesia Avas present. 
On the motor side sudden loss of power in one hand is the most common 
failure, though occasionally speech may be embarrassed while conscious- 
ness remains perfect. I think very gravely of any temporary loss of 
power occurring in middle-aged active men. 

It is not uncommon to meet with so-called “bilious attacks,” Avhich 
may have a vaso-motor origin. 

The fits vary greatly in form and in degree. I have alicad3' si)okcn 
of the slight passing attacks Avhich occur most frequently in the earlier 
stages. 

Next in order are t^e epileptiform fits, which cannot by inspection be 
distinguished from true epilepsy. They are most commonly associated 
Avith complete loss of consciousness, though I have seen a patient con- 
vulsed while at the same time he was conscious, and was sAvearing at his 
disorderly Umbs. 

* As in epilepsy, these fits frecpiently start in a definite spot and 
follow a definite line of development ; but this is not always the case. 
The epileptiform fits may pass off rapidly, leaving the patient tired, but 
ignorant of what has happened ; but, as a rule, the epileptiform fits of 
general paralysis leave more physical and mental weakness behind them 
than a similar nervous discharge in epilepsy would do. ^ 

While the result of an epileptiform seizure is more marked in general 
paralytics than is a simuar fit in an ordinary epileptic, it Avill be seen, on 
the other hand, that the apoplectiform seizures in them are followed 
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by less marked and less permanent disorder than is a true apoplectic 
fit. ^ 

1 need not describe the character of the epilejptiform fits themselves, 
as they start from the same centres as do those of true epilepsy, and 
generally run a similar course. In the apoplectiform fits we have usually 
one-sided convulsions, the fits often starting with a distinct deviation of 
the head and eyes to one side, and with rigiclity and convulsive move- 
ments. These tonic and clonic convulsioijp may recur for hours or days 
together, as a result of external stimulation, or spontaneously. During 
or after the convulsive seizure there is most profuse sweating ; and there 
may be involuntary actions of bowels and bladder. The convulsions 
may be so severe as to fracture the limbs or the teeth. There is 
frequently pallor at the onset, but this is replaced hj congestion of the 
face and neck, which may pass into lividity. The pupils may be equal 
but are commonly dilated ; there is complete insonsitiveness of the con- 
junctiva. 

The fits of this description may leave a patient comatose, or he may 
remain for hours in a very unstable state ; so that the slightest external 
stimulus will lead to a fresh outburst of convulsions. As a rule, the 
hemiplegia which follows such apoplectiform seizures resembles in all details 
that of true apoplexy; thus with right-sided hemiplegia aphasia will 
probably occur. This hemiplegia, however, is of comparatively short 
duration, passing off much more quickly, as a rule, than that following a 
coarser brain-lesion. I have seen an apoplectiform seizure, leaving tem- 
porary paralysis, followed by a seizure of the opposite side, associated with 
recovery of power in the side first affected. After a severe apoplectiform 
fit there may be coma, followed by maniacal excitement ; which, passing 
off, leaves the patient hemiplegic. In some patients such fits recur for 
many months or even for a few years ; but, as a rule, frequent fits mean 
speedy exhaustion and de^ith. 

In all cases of fits the treatment must be purely expectant : bleeding 
or severe purgation is not to be thought of ; chloral hydrate, in 20-graiii 
doses, administered by enema, has seemed in some cases to shorten the 
fit and reduce the excitability. During the attack the patient should 
have his clothes loosened, and he should be kept from all sensory stimula- 
tion as much as possible. Unless very weak, it is well not to trouble 
about feeding by the mouth for a while, for the attempt will probably 
give rise to new convulsions. I do not think any good is t6‘ be derived 
from sinapisms or the like. In some of my cases amyl nitrite was giveif 
at onset of the fits, but I cannot report any favourable result from it 
Under the head of apoplectic seizures some observers class the paralytic 
seizures, which may come on during general paralysis, in which a limb or 
part of the body may suddenly lose power for a time ^without any 
convulsion^ These cases resemble apoplexies due to brain-softening. 

The paralysis generally increases, and may ^become associated with 
cont^tion of the limbs, even to an extreme degree. The ocontraction 
may have a hemiplegic or a paraplegic distribution. With great amount 
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of disablement muscular strength may be maintained. \ have met with 
men who could register a very high power on the dynamometer, yet who 
could hardly direct a p#n. 

In some of the cases of general paralysis Avith atoxic symptoms I 
have met with various changes in the skin. In one case the joints 
were affected by Charcot's disease, and symmetrical biillre formed about 
the feet ; there was also a marked and persistent rufis aii^erimt and an 
abnormal growth of hair on tthe legs. I know of no special odour 
associated with the disease. Hci*]:)ctic eruptions may occur, more 
particularly in the earlier stages of the disease. Carlainclcs may play 
an important part in general x)aralysis ; they may usher in the disease 
or they may briiig it to an end ; again, I have seen very prolonged 
remissions follow setious carbuncles. There is nothing chai’acteristic 
about the temperature of general paralysis ; many observations have 
been taken, and these show that in some cases the disease is associated 
with a slight persistent rise in temi)erature, this I’ise being higher, 
as a rule, at night. During the middle and pirt of the later stages the 
temperature is often normal or subnormal ; and I have known a chronic 
imtient have a subnormal temperature for many montlis. Towards the end, 
when there are secondary complications, the temperature varies gi*ciitly 
and may be very important as a warning of such secondary disease 
of pneumonia, for example. Before the onset of convulsions, and during 
and after these, a rapid and marked rise may occur. The rise is 
associated with or followed by profuse sweating. 

General Nutritimi, — Usually with the early stages c)f the disease there 
is a tendency to waste ; later, to grow fat, although afterwards the fat is 
reabsorbed and wasting sets in again. There is still a great tendency 
to ha$matoma. Brittleness of bones and defective power of resistance arc 
common, but at the same time the power of repair of injuries is often 
maiTitoined at a high stondard. I have no doubt that in some ;idvaneed 
cases marked arterial changes occur ; but I cannot find any evidence of 
early or widesprefid arterio-capillary fibrosis : nor do I find grounds for 
believing that changes similar to those met with in Bright’s disease are 
common. Yet I have clfteii found evidence of syphilitic changes in the 
arteries of the brain. There is a liability to subcutaneous haemorrhage ; 
haematoma and pachymeningitis being among the results. 

Capillary congestions are frequently seen over the malar bones ; and 
iq some of t?ie hollow viscera — such as the bladder they may lead to 
haemorrhage. There is some change in the blood itself ; but, notwithstand- 
ing the observations of foreign observers, I think nothing characteristic 
•has been discovered in it. The skin becomes sallow and waxy , erythe- 
matous disorders occasionally appear, and if the nursing be inefficient 
bedsores will form. There is a great tendency to profuse sweating after 
fits, and this may lead to sudaminal rashes. “ Tache cerebralc • does not 
seem to me to be of any value as a symptom, at any stage of the 
disease ; it it common to many and various diseases, and may indeed 
be found in the normal state. 
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The in general paralysis yaries greatly: not infrequently in 
the earlier stage it is above the normal in tension and number ; it soon 
loses power, often remains rapid, small and #ompressible, and may 
become very slow, when it points to increasing weakness of the 
heart. The pulse rises, as a ride, with the temperature. There is no 
charactenstic sphygmographic tracing of gener^^l paralysis. 

Respiration varies, as a rule, with the pulse. After fits it is common to 
meet with Cheyne-Stokes breathing, which may be of short duration 
or may persist ; in a few cases respiration becomes very slow. Sleep in 
the first stage of general paralysis is often good, but the patient does 
not appear to need so much as usual ; he will sleep profoundly, wake 
early, and begin his restless day betimes. In some cases this will lead 
the patient to the extravagant notion that he has discovered the root of 
all evil to be too long a rest in bed. Sleepiness is, however, no un- 
common symptom of the earliest stage ; patients may sleep almost as 
soon as they sit down ; they sleep over a meal, and sleep well at night 
also. One teacher has gone so far as to assert that sleeping after meals 
is a cause of general paralysis ; it is certainly a common symptom of it. 
In the second stage sleep is generally more normal ; but towards the end 
there is restlessness, associated with the bodily discomfort of incontinence 
of urine and, in neglected cases, of bedsores. 

The mine of the general paralytic presents no constant abnormal 
quality ; I have met with sugar, and also with albumin, and not infre- 
quently I have noted the high specific gravity, with abundance of lithates, 
which corresponds with the rapid tissue-changes of the body. Moreover 
urea and uric acid in excess, or sulphates in excess, are common. Occasion- 
ally, after very severe convulsions, I have met with albumin in the urine. 

Remissions of the symptoms, both mental and physical, may occur in 
most of the periods of the disease. These are most common in the earlier 
stages, and they are more frequently met with in patients who have 
begun with symptoms of maniacal excitement. In part this is due to the 
fact that such patients have accentuated their symptoms by giving way 
to alcoholic and other excesses. The remissions may be complete or 
partial ; thus, as I said, both mental and physical symptoms may disappear 
for a time, but it is much more common to meet with cases in which the 
mental symptoms subside while the physical ones are progressing. 

I have met with one patient who, while excited, showed little or no 
ataxy in his gait, but who, as soon as his mind was more clear, was quije 
unable to stand alone ; in this case there were several remissions, each 
associated with similar symptoms. I think that the symptoms which arc 
most persistent are those affecting the finer adjustments, such as speech • 
and writing. During the remissions the patients ma^ resume their 
professional work for a time, and may rejoin their families ; though, as a 
nlle, the Vetum to old ways leads to rapid recurrence of the symptoms. 
It is rare to meet with patients who have had more than one complete 
remission. Acute stages may be followed by intervals of qiAescence, and 
these again may be followed by excitement ; but after each period of 
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excitement there is a marked degradation in the patient's state of mind. 
These cases with recurring attacks resemble in many Whys the general 
paralysis of the double^form. 

Arrests^ if not remissions, may occur even when the patient has 
passed into the paretic s^ge ; and, in one case at least, I have seen the 
disease arrested for many years after the symptoms had gone so far as 
to lead me to think the patient was dying of fits in the last stage. 
Remissions may follow injuries or acute diseases, such as pneumonia ; 
or they may follow suppuration, or some skin affection. 

Terminations of general paralysis may be natural or accidental. The 
natural end depends on the progressive disease affecting the whole 
system j thus exhaustion and alow death by heart or lungs may occur ; 
or the exhaustion* may depend on inability to assimilate proper food : 
besides the weakness there may be diarrhoea, bedsores, and vesical 
catarrh. Implication of the bulb may lead to irregular breathing, 
and to defect of power in respiration ; and this may cause clogging of 
the lungs, pneumonia, and death. Phthisis, or at any rate degenerative 
lung disease, may end the case. Whether the phthisis be more often 
fibroid or not I cannot say. The fits of one kind or another, which may 
come on at any stage, may cause death either directly by their frequency, 
or be associated with some brain lesion or blood lesion, such as haomor- 
rhage, which may lead to death. Such are the terminations which I 
have called natural. 

The accidental terminations of general paralysis may come by fracture 
of ribs leading to pleurisy or pneumonia \ and by fractures of other bones 
leading to other complications. Bruising may lead to hajmatoma, which 
may exhaust the strength, or give rise to blood poisoning or to abscesses. 
Local haemorrhages may follow slight bruises on the surface, or be shed 
into the membranes of the brain. Exposure to heat or cold may cause 
death. Impactior^ of food in the air-passages, or in the cesophagus, oi 
the inhalation of fluid during a fit, or as a result of paralysis about th(‘ 
throat, may cause immediate or more distant death 3 suffocation ma} 
occur during a fit, if the patient turn on his face. Suicide may )e 
the result of such a dslusion as that the patient can fly ; or it may e 
the result of mental depression. 


Pathologleal anatomy. — In considering the morbid appearances of 
the nervous*Sy8tem in general paralysis we note at the outset that there 
are none, so far as our present knowledge goes, which Mn e regar 
as peculiar to this disease. In the very great majority of awe^ however, 
which have been regarded clinically as general paralyms, t e au psj 
reveals a complex of morbid conditions which, whilst perhaps s^rce y so 
suggestive as* the group of symptoms which go "P 

pi^ire, is nevertheless sufficiently characteristic to boar out tje diagnosis 
founds upon the lattei^ As regards the brain, it may be affimed that 
certain motbid conditions are found there in a more pronounce ^ 
general paralysis than in any other disease in which this organ is involved. 
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The naked-eye appearances of the cerebro-spinal axis, and its enveloping 
parts, with whicih wo are familiar at the autopsy of a case of general 
X)araly8is in which the disease has lasted the quinary period, are as 
follows : — The skull-cap (sawn through at a standard level) is commonly 
heavier than normal. In some 25 per cenl^ of cases hyperostosis is 
noted. The diploe is obliterated or deficient in ,pbout three-fourths of the 
cases ; the sutures are more or less obliterated, or covered with calcareous 
deposit, and exostoses occur. The dura mjgiter exhibits changes in about 
one-half of the cases, is then thickened, congested, and adherent to the 
skull-cap, especially along the sagittal and coronal sutures and over the 
frontal bone. The Pacchionian bodies are unusually prominent, causing 
marked pits in the bone above them. Calcareous dej^sit occurs in the 
falx cerebri. The inner aspect of the dura shows^ rusty discoloration, 
or localised blood-clot, which may be surrounded by membrane ; or cystic 
formations may be present (“ arachnoid cyst ”) ; or membrane of various 
degrees of consistence and extent may be stripped off, especially from 
the most prominent part of the convexity of one or both hemispheres, 
or the temporal fossae. 

The serous fluid in the subdural and subarachnoid spaces and in 
the ventricles is turbid and increased in amount, 4 to 6 ounces escaping. 
The arachnoid, where it bridges over sulci, and over the space between 
the crura cerebri and optic tracts, is thickened and milky, or opaque and 
swollen, Watery or gelatinous ; and the leptomeninges generally are 
thickened, cedematous, hyperaemic, and show milky streaks along the 
course of the main veins ; these conditions being most marked over 
the convexity of the parietal and frontal lobes. The frontal lobes fre- 
quently adhere to each other, the adhesions being easily broken down. 
The pia, on stripping, is found to adhere to the cerebral cortex along the 
summits of the gyri, though for short distances only, and at this stage 
not strongly. Indeed, at the usual date of death thorp is frequently no 
adhesion, the leptomeninges stripping, on the contrary, with undue ease. 

Adhesions are commonly present over the frontal and parietal lobes, 
at their convexity ; and are especially noted over the central gyri and the 
bases of the frontal gyri. The occipital lobe does not usually present 
adhesions. After removal of the pia the cortex at the site of adhesion 
presents a worm-eaten appearance. 

Summing up in respect to the meninges — there is evidence of diffuse, 
chronic meningitis in over 80 per cent of the cases. '' 

Of the brain there is a general atrophy: the gyri are shrunken, the sulci 
and lateral ventricles are widened, and there is a loss of weight (1250- 
1270 grams would represent the weight commonly found). The organ 
is flaccid ; it collapses when placed upon a table, the hemispheres separating 
t>osteriorly, and the posterior extremity of the corpus calloifiim becoming 
tom — an indication of softening. Atrophy, though general, is especially 
noted at certain parts, such as the central and precentral gyri, th^ basal 
ganglia, the pons, and medulla. Softening is also general, i^ith foci of 
special intensity ; it occurs irregularly in the gray and white matter, 
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especially in the parietal, central, and temporal gyri, in the island of Reil, 
in the external and internal capsule, and the lenticular nucleus ; it is also 
met with in the basal g9.nglia. The focal softening is ascribed to blockage 
of minute arteries. There is often considerable atheroma of the main 
arterial trunks, and haem9rrhagie foci exist, especially in the centrum 
ovale, the basal ganglia, apd the pons and medulla ; these tare ascribed to 
degeneration of the walls of the arterioles in conjunction wdth increase of 
the arterial blood-pressure. IJrequontly also there are traces of former 
haemorrhages, in the form of cysts .and scars. The cerebellum partici- 
pates in the above degenerative changes, but not in a marked degree : 
here softening — general and local — and hypersemia are the most m.arked 
naked-eye alteratiAis. 

The cortex cerebri exhibits foci of softening, general hyperaemia, or 
patchy discoloration. It is also atrophied, especially in the frontiil and 
parietal regions. In the white matter similar conditions exist ; and the 
perivascular spaces are diLatcd. The ventricles are dilated, and the 
ependyma of the fourth ventricle is congested, thickened, softened, some- 
times gelatinous, sometimes tough; its surface is granular in varying 
tlegree. The same conditions of ependyma are found in a lessei’ degree 
in the other ventricles. 

The cranial nerve-roots show gray degeneration and atrophy : these 
conditions have been noted in the olfactoiy bulbs and tracts, the optic 
tracts, the third, fifth, sixth, and seventh nerves. 

In contradistinction to some of the conditions noted above wo find 
exceptional states, chiefly affecting the coverings of the brain : of such is 
atrophy of the skull-cap, which is therefore lighter than normal ; the dura 
mater may appear quite normal — this is less unusual than might at first 
be supposed, — or there may be evidence of pachymeningitis externa, and 
rusty deposits may be present on the outer aspect of the dura ; granula- 
tions occasionally pccur on the outer aspect of the arachnoid, and ad- 
hesions between dura and arachnoid. Adhesions between the pia and 
cortex may be very rare, or unusually situated, or absent ; even thougli 
the case be not an advanced one. The ependyma may appear normal, or 
at most slightly granular ; in alK)ut 20 per cent of the cases naked-eye 
evidence of disease in this structure is but slight. 

Turning to the spinal cord and its investing membranes: there is 
naked-eye evidence of disease in the membranes in about 39 per cent of 
the cases. Adhesions exist between the vertebrse and dura mater ; and 
^e cord- tunics are thickened, opaque and hyperaemic, chiefly posteriorly. 
There may be blood-extravasation upon the inner aspect of the dura ; but 
deposits, whether heemorrhagic or calcareous, are much rarer upon the 
cord-membranes than upon those of the brain. Occasionally there aie^ 
iwihesions between the dura and the pia. The cord itself is chiefly 
softened, but sometimes indurated. The different columns, chiefly the 
lateral and posterior, maf^ show gray degeneration ; there is evidence 111 
some cases W disseminate sclerosis. Lesions of the columps, manifest 
to the naked eye, are less commonly observed in general paralysis than 
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in the ordinary degenerations of these parts. In some cases the entire 
cord is diminished in size; or there is diffuse softening. The cord- 
cbanges, as will be seen when histological conditions are referred to, are 
very various. 

In acute cases, and in those which succumb jin the earlier stages of the 
disorder, the naked-eye appearances, as might be expected, are less indi- 
cative of disintegration and degeneration ; in place of these are exhibited 
the signs of acute disease : — the blood-ves^ls are everywhere congested, 
whether in the diploe, dura mater, leptomeningos, or brain-substance ; 
flakes of lymph occur in the cerebro-spinal fluid, and there may even 
be, at points, pus-formation — ^purulent meningitis (Kaes). The mem- 
branes are tense, and on cutting them the full-volui6ed vascular brain 
projects, and its diminished consistence is noted, r Xdhesions between 
the pia and cortex are strong and extensive. Such adhesions are present 
in at least 70 per cent of autopsies of general paralysis. There may be 
recent blood-deposit in the subdural space. 

Histological changes, — The Brain . — Seeing that when the disease has 
lasted its customary period, end-products only, of no particular importance, 
are met with in the brain, cases are selected, for the purpose of histological 
examination, in which death had taken place in an earlier stage; preferably 
those in which the duration of the disease has not exceeded one year. 
In such a case we find in the cerebral pia mater that the vessels are 
prominent, with thickened walls and abundance of nuclei. There is 
increase of the cell-nuclei of the sheath of the vessels which pass from pia 
to cortex, with thickening of the sheath. The septa passing from pia to 
cortex are thickened and increased. There is free exudation into the 
meshes of the pia. The trabeculae between arachnoid and pia, as seen in 
a sulcus, are bathed in inflammatory exudate. The various structures of 
the cerebral cortex give indications of disease. Thus the blood-vessels are 
exceedingly numerous, distended with corpuscles, and ^rtuous ; at points 
along their course they exhibit dilatations, at which points the lumen, on 
cross-section, is found occluded by a yellow mass, which takes aniline blue 
stains very deeply. The nuclei of the vessel-wall are greatly increased, 
and extravasated leucocytes are apparent. The ooats of the vessels art 
thickened, and there is proliferation of the endothelial nuclei. Hyalint 
degeneration, or fatty change, of the vessel-wall may be present. Hsema 
toidine crystals about the vessels point to extravasated blood. In con 
nection with the increase of nuclei about the vessels and in the neuroglia 
it is to be observed that the shrinkage and disappearance of the tissues 
may be held to account for some of the apparent increase. The 
vascular lymph-spaces, subadventitial and perivascular, show collections 
of lymph - corpuscles and blockage. The perivascular sheaths become 
*much distorted by the contraction of the vascular processes of the 
spider-cell% 

The supporting structure (neuroglia) exhibits deep staining in many 
parts of a section ; this is especially marked in preparations *by the fresh 
method of &van Lewis. Instead of a ground-substance scarcely stained, 
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there is found a mottled, patchy-blue staining between the nerve-cells, 
a ^anular or fibrillar condition. In other parts the staining is defective. 
With these conditions deeply-stained roimd bodies, apparently nuclei, are 
found in abundance; and glia-cells (“spider,” “lymph-connective”) are 
numerous and prominent, jvith large, deeply-stained bodies and numerous 
processes. ^ 

These spider-cells are especially noteworthy in the outermost layer 
of the cortex, in contiguity Tith the apical processes of the pyramidal 
nerve-cells, where their increase is earliest noted ; and also in connection 
\^nth the vascular sheaths. A strong “ vascular ” pix)cess pisses from the 
cell to the vessel-wall, ending there in an enlarged extremity, a nucleated 
mass of protoplasm ; and from the body of the cell other processes 
radiate. Sut these ^ells fonn also prominent objects between and around 
the nerve-cells ; and it is noteworthy that their processes may be traced 
to the degenerate bodies and processes of the nerve-cells, and are found 
surrounding the latter. These conditions are best shown by the fresh 
method above mentioTied. At a later stage the spider-cells are transformed 
into a fibrillar meshwork. 

The nerve-cells and their processes exhibit degeneration : the latter 
are stunted, ginnular, and blurred in outline ; later they are thin, with 
broken or irregular course, disintegrated, or destroyed. The apical process 
sufiers early, a point to be noticed in connection with the great develo])- 
ment of spider-cells in the outermost layer. The cell-bodies exhibit 
various changes ; their contour is blurred, they stiiin irregularly, atul show 
granules or fuscous change (formation of brownish - yellow pigment), 
sclerosis, and occasionally vacuolatioii. The nucleus is no longer distinct. 
The cell-shape is altered : it is swollen, irregular, locally defective ; later 
it is atrophied, or merely a broken-down residue of pigment. There is, in 
the result, considerable destruction of the cells. In the smaller cells thcj 
nuclei appear swoUen. The cell-nuclei in many cases show altered stiiiii- 
ing reactions, the reasons for which are obscure. 

The nerve-fibres of the cortex also show changes ; alike in the outer- 
most layer (parallel to the surface) and in the intracortical radiations there 
is degeneration (wasthig, disappearance) of the fine medullated fibres 
Tuezek). Some observers assert that this is especially the case in the 
Tontal lobes, and in the next place is most frequent in the parietal and 
temporal lobes, and the paracentral gyri. 

Ljubimow has described the degeneration, atrophy, and — in the 
later stages — disappeaiance of the “ association- fibres ” of the cortex: 
this degeneration proceeding from l>efore backwards over the cortex. 
This nerve-fibre degeneration is regarded as a primary degeneration, 
independent of any inflammatory process. Colloid bodies are seen, 
especially in^the outermost layer, which are ascribed to degeneration of 
the nerve-fibres. ** 

In summing up th^ above histological changes, it may be said that 
they consilfit in atrophy of the nerve -elements, and hypertrophy and 
hyperplasia of the connective tissue. 
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Special attention has been drawn of late to the various changes which 
indicate a choking of the lymph-channels of the cortex, whereby lymph- 
etotfds is induced. These aie — hypersemia (dilatation) of blood-vessels, 
iixcrease of their nuclei, thickening of their walls, and accumulation 
<^.|)totoplasmic heaps in the subadventitial and perivascular spaces ; the 
overgrowth of spider- (secondary glia-) cells, |nth distortion of vessel- 
sheaths produced thereby; adhesions between pia and cortex, causing 
occlusion of parts of the epicerebral spac^ and of the communications 
therewith of the perivascular lymph-spaces. 

Changes similar in character to those existing in the cortex are found 
in the area immediately beneath the cortex, in the medullary substance, 
the basal ganglia, corpora quadrigemina, cerebellum, pjons, and medulla ; 
but these are less marked, and have not claimed the 'attention which the 
condition of the cortex has naturally received. 

Degenerative changes are present in the nuclei and roots of the cranial 
nerves (the vagi particularly, which helps to explain cardiac and pulmonary 
disorders), with evidence of vascular implication (pronounced hyperaemia, 
with thickening of the walls of the vessels). 

The histological changes in the sjnnal cord and penphei'al neires are 
next to be considered. Changes occur in great variety in the cord, and 
are found in the majority of cases. Out of 145 cases Fiirstnor failed to 
find morbid alteration in 1 6 only. The tunics show chronic inflammatory 
changes; more especially there is evidence of chronic leptomeningitis; 
the pial septa are involved in this. In the cord itself there may be a 
diffuse degeneration, or irregularly occurring patches of degeneration 
(softening, sclerosis) ; more commonly the latter, in combination with 
changes in the columns. Degeneration is usually found in combination in 
the posterior and lateral columns, and most notably in the former ; but 
sometimes singly, and then most frequently in the posterior columns. 
Fiirstner finds that one side is regularly more affected than the other. 
The lateral columns are especially affected in the dorso-lumbar region ; in 
the posterior columns degeneration is often seen along the whole length 
of the column, with degrees of local intensity. The anterior columns are 
but rarely affected, and never without disease in the posterior and lateral 
columns. The degeneration may be more intense in certain streaks ; as 
in the posterior root-zones, or in GolFs tracts, or in the lateral pyramidal 
tracts. These degenerative changes consist in hypersemia; the vessels 
being engorged, their walls thickened, and the nuclei of*" the latter, 
increased. These vascular changes are especially prominent in the 
posterior columns. The connective tissue is increased, with nuclear pro- 
liferation, and enlargement and proliferation of the spider-cells; especially 
along the vessels. The medullated nerve -fibres show loss or swelling 
df myeline, the latter taking up the stain ; or the myeline is granular, 
the axis-c)i?inders being interrupted or distorted. The cornua also 
exhibit changes in varying degree ; there is atrophy and degeneration of 
nerve-cells, the latter being granular, swollen, translucent^ witR processes 
shortened (atrophied). The spinal nerve-roots (posterior and anterior) are 
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also degenerate ; their connective tissue is hypertrophied, from chronic 
inflammatory change ; the nerve-fibres are atrophied. The luniL. . 
sacral nerve-roots are bi^lieved to show the most marked change. 

The peripheral nerves show, in varying degree, parenchymatous 
degeneration (degeneration ^of the medullary sheath ; swelling and atrophy 
of the axis -cylinder) and^ atrophy ; and overgrowth of the connective 
tissue. The degenerative changes are more marked in the nerves of the 
lower than of the upper extrei^ities. 

The ganglia of the sympathetic system have been found to exhibit 
changes indicative of degeneration of the nerve-cells and chronic inflamma- 
tion of the connective tissue. 

Degenerative changes are also found in the muscles, including the 
heart and diaphragtni(Mott, Campbell). There is fatty degeneration with 
disappearance of the muscle-fibre and increase of connective tissue. 

Conditions indicative of degeneration have been described (Klippel, 
Mickle, and others) in various viscera, as in the lung, stomach, intestine, 
liver, spleen, kidneys. Concerning the nature and origin of these changes 
(whether primary or secondary to nerve-degeneration) it is not possible at 
present to give precise information. 

Pathogeny. — The disease is one involving the whole nervous system ; 
though the cerebrum, and more particuLarly the cerebral cortex with the 
investing pia arachnoid, is in the vast majority of cases the eiirliest soiit 
of disease, and the locality in which its eflects are most pronounced. The 
morbid process is usually first manifest and most active in the frontal and 
parietal areas. In some ciises the encephalon alone shows indications of 
disease. Occasionally, to judge by symptoms, the coni or bulb would 
appear to be attacked first, and the braiTi later. As regards stnictures 
outside the nervous system, it may well be that these are atuicked 
independently of this system, and not merely involved 8econdaril3\ 
Thus the fatty changes which occur in various muscles cannot bo 
summarily ascribed^ to degeneration in the nerves passing to them; on 
the contrary, examination of these nerves in some cases has failed to show 
changes which would account for degeneration in the muscles (Mott). It 
is not possible at present to affirm how far the various degenerative states 
of other tissues are secondary and due to nerve-degeneration (imiwiired 
^ nutrition), or to vaso-motor disturbance, dependent on degeneration of the 
central nerve-tissues, especially the cortex cerebri ; or are primary and 
independent, ascribable — like the muscular degeneration — to the influence 
ol* a toxin. 

The nature of the pathological process remains obscure. It has long 
^ been, and still is, a subject of debate whether the primary change be 
inflammatory, affecting the vessels and interstitial tissue — a meningo- 
encephalitis, or* a parenchymatous degeneration — the specific tissue, the 
nerve-elements, being primarily attacked. According to the thirst view 
the degeneration and atrophy which the nerve-cells and fibres exhibit arc 
due to presaure from increase in the surrounding connective tissue ; 
the second view is that the inflammatory changes manifested by the 
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supporting framework of the nerve-elements are merely secondary in 
nature, “ the result of decay of the neurons, and the irritation of the < 
products of their degeneration” (Mott). It wijl not be possible here 
to discuss these debatable propositions ; it may be affirmed, however, 
that the view that the primary change occurs in the specific tissue, the 
nerve-elements, is at the present time receiving an increased measure of 
support. In favour of it is the fact that the frontal lobe — the highest 
level centre — is the part earliest affected, ^there being no apparent reason 
why, were the change primarily inflammatory, the temporal and occipital 
lobes should not be equally attacked ; yet these parts exhibit lesions to a 
comparatively slight extent. Further, Zacher, investigating the brain in 
an early stage (fourth to eighth week) of the disease, found a high degree 
of atrophy of the nerve-fibres of the cortex, with ^ Very slight vascular 
lesion. Others (Colella, Awtowkratow) have described alterations in the 
processes of the cerebral cells, and in the cells of the nuclei in the bulb, 
where the blood-vessels have been simply dilated. It has to be remarked, 
however, that, whereas vascular and nerve lesions are commonly mixed 
without a clear preponderance of one morbid condition over the other, in 
some cases the former, in others the latter are the more evident ; in other 
words, the process would appear to be sometimes mainly inflammatory, 
sometimes mainly degenerative. 

At the present time attention is being directed to the inquiry whether 
certain of the lesions of general paralysis can be referred to the action of 
toxic substances. Mott has suggested that the lesions found in various 
muscles are ascribable to toxic influence ; and the latter may also be 
responsible for morbid states of the cortex cerebri which underlie certain 
elinical manifestations, especially the convulsive seizures. Varieties of 
histological lesion and of clinical state would be ascribable to variations 
in the nature and method of operation of the poison, and in vulnerability 
of tissue in individual cases. Such toxin may enter from without, or 
may be elaborated within the system (auto-intoxication). 

These considerations would throw light more especially upon the 
origin of certain complications of the disease. But in the cases of general 
paralysis in which a history of syphilis has beea clearly made out, it is 
legitimate to suppose the introduction of a toxin which has impaired the 
vitality of the nerve-elements, and which is fundamentally responsible for 
the disease itself, by producing a vulnerability of nerve -tissue which 
allows the various determining factors to become operative. ' 

The interference with the lymph flow, which occurs in the course 6f 
the morbid process, and which results from occlusion of the lymph-channels, 
aa indicated by the lesions above described, must have a deleterious effect 
upon the nerve -elements, and hasten their degeneration. The morbid 
development of the spider-cell — one of the conditions instrumental in 
bringing «^ut this occlusion^ — is a feature to which much importance has 
been attached by Bevan Lewis, by whom thi^ cell is regai'ded as the 
distal extension of the lymphatic system. According to th’s writer, the 
apider-cells in general paralysis, and in other diseased conditions of the 
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nervoiw system, act as phagocytes or “scavengers,” multiplying upon and 
removing the degenerate nerve-elements; they are also dWuctive of the 
living tiMue. The nepe-elements are replaced by fibrillar connective 
tissue. This replacement is sufficiently shown in sections. It is ordiinuily 
held that the nerve-elemei^ta are destroyed by the compressing action of 
the newly formed sclerous tissue. But in the hypothesis to which 
reference^ has just been made the replacement is regarded as a genuine 
degradation, the sclerous tiss^ie being formed out of the effete material 
afforded by the degenerate nerve-tissue. 

Further research is, however, needed eve a critical opinion can bo 
expressed upon these views. 

Edwin Goodall. 

Dia^osis. — It is not always possible to distinguish between general 
paralysis and some other forms of mental disorder; each stage of the 
disorder has its difficulties. No single symptom ciiii bo considered as 
pathognomonic ; to establish the existence of the disease wo must prove 
the presence of both bodily and mental symptoms, which on the whole 
are progressive. In forming a judgment it is well to remember that 
there is no form of insanity which may not bo associated with general 
paralysis. In examining male patients of middle age the question of 
general paralysis must always be taken into consideration. (General 
paralysis is rarely detected in its earliest stages, which stages arc not 
recognised until the disease is fully established. Neurasthenia may be 
the starting-point of general paralysis ; therefore in every case of extreme 
nervous weakness it is well to examine the state of the pupils and the 
knee-jerks, and to look for any evidence of the emotional instability and 
change in temper which arc common in this disease. If hysteria occur in 
middle-aged men it is well to look out for the above signs of degenera- 
ion ; and in both neurasthenia and hysteria changes in articulation and 
n wilting must be closely observed. 

Convulsive or paralytic seizures of a transient kind must not be over- 
ooked, as they often precede the more marked signs of general p;u-alysis. 
The occurrence of such fits or palsies for the first time in men without 
jardiac or renal disorder, the rapid passing off of the symptoms, and the 
presence of some such physical signs as pujiillary inequality, or sluggish - 
less with defects of expression, suffice to clear up any doubt between 
3pilep8y and* general paralysis. The perjietration of criminal acts by men 
!)reviously moral is often found associated with early general piiralysis ; 
f’ut in a court of law some marked symptom such as fits, pupillary 
changes, or well-marked change in character of a progressive typo not 
ittributable to alcoholic excess, must be relied upon. If simple depression 
or slight hypochondriasis suggest early general paralysis, physical signs* 
of degeneration must bo looked for ; and I think the mostt important 
thing is to observe wl^ether there is any inconsistency between the 
mental complaints and the physical states ; thus the hypochondriacal 
general paralytic complains, but still gains flesh and appears well. 
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The diagnosis in the acute stage rests chiefly between mania of various 
kinds and the riiaiiiacal onset of general paralysis. I do not think it is n 
possible to make a distinction between acute delirious mania which may 
end in general paralysis and acute delirious mania which may pass off, or 
may end in death. 

In all cases of delirious mania not due to alcohol, in which there is a 
history of syphilis, it is well to be on the loofc^K)ut for general paralysis. 

I think in the latter there will probably be^ found more marked alteration 
in the articulation, and more marked tremor about the muscles of ex- 
pression ; but in acute delirium also these may bo present to some extent. 
Pupillary inequality may aid diagnosis, but in either case the pupils may 
be dilated and rather immobile. In ordinary acute mania there may be 
great difficulty and delay in coming to a definite ^decision ; and the 
difficulty is the greater when the mania depends on alcohol. As a rule 
in mania the sleeplessness is better marked, ajid there is rather more 
persistence in one line of thought than in the acutely maniacal stage of 
the general xmralytic, in whom there is greater mobility and more rapid 
change of ideas. In general paralysis, again, the exaltation is more 
marked and more variable than is common in mania. In general paralysis 
drugs and alcohol seem to have a greater effect than in maniacal cases. 

If in mania we meet with great variability, intolerance of drugs, pupillary 
inequality, and change in speech and expression, general paralysis may be 
suspected. If the earlier symptoms be melancholic there is nothing 
characteristic in these alone. The melancholia may be of any form ; but 
if with melancholic symptoms there is “ physical inconsistency,” that is, if 
the patient gain flesh, though still complaining that he is ruined, or is a 
miserable sinner, and if it be found that his pupils are unequal and indo- 
lent, and his speech defective, then general paralysis is to be feared. The 
occurrence of convulsive seizures often clears up the diagnosis. In some 
cases when stupor occurs early in general paralysis great doubt may arise : 
in these cases, if the patient gain in flesh without losing the apparent 
melancholy, we should search for inequality of pupils and for tremor about 
the facial muscles \ but, again, it is common for the nature of the disease 
to remain unsuspected till convulsive seizures oqpur, or till the patient 
passes into a state of excitement. It is noteworthy that the majority of 
melancholic general paralytics have distinctly hypochondriacal ideas — the 
notion that their bowels are occluded being a common one. 

In progressive dementia there may be great difficulty, for the mental 
symptoms are exactly the same in this and in general paralysis ; but, at4 
a rule, the progress is more rapid in the latter than in ordinary dementia : 
the latter, again, is more often associated with age or some definite cause 
of physical weakness, while general paralysis occurs in middle life. If 
•in progressive dementia there are signs of muscular weakness — such as 
tremors aqfi pupillary inequality and defective articulation, general 
paralysis must be suspected. The cases of simple general paralysis 
seen in general hospitals are usually of this type \ convulsive seizures 
frequently reveal their true nature. 
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Alcoholic disai'ders and general paralysis. — As already pointed out, the 
symptoms of general paralysis are also the symptoms of alcoholism ; hence, 
unless the history l?e vepr clear, it is impossil)le to form a correct opinion 
at once. In some cases, indeed, intemperance and increased nervous 
instability are symptoms of ^erieiid paralysis. The excitement of deliiinin 
tremens resembles the delirious onset of general paralysis ; and it is 
well to remember that delJrium occurring in a man as the result of com- 
pai-atively slight alcoholic exce^ may depend on this kind of degeneration. 
The acute alcoholic patient, as a rule, sleeps worse than the genci*al 
paralytic, and has much more marked visual hallucinations of the terrify- 
ing’ kind. The diagnosis must be made from the history, and the existence 
of some change in the pupils, speech, or writing ; but in s])ite of the most 
careful consideratioh ^nisUikes will occur, and time alone can determine 
the nature of the disease. I think that in every acute case of inental 
disorder in which there is any suspicion of alcoholic causation time fm- 
observation must be insisted on. Convulsivi^ seizures may result fi*om 
alcoholic excess, and I do not think anything but time can d(»cide on the 
cause of these fits. Chronic alcoholism resembles the scicond stage of 
general paralysis in many Avays ; but as a rule there is more oviilcnt loss 
of recent memory in the alcoholic than in the genei’al paralytic ; and the 
drinker ‘‘makes believe'' more, talking of Avhat he has been doing and 
seeing, when he has in fact ncA'cr left his room. Ihere is no pupilLii^ 
change, the reflexes may bo normal, and, though the facial expression is 
changed, there are not the tremor and the defective articulation which are 
so common in general paralysis. 

Lead-poisoning will produce any of the ordinary sym[)tomb of general 
paralysis, and niay, indeed, be the cause of the disease; we must make 
siu-e, therefore, from the history and the y)hysical signs that lead is the 
cause. The blue line on the gums, the tenderness, and the early paresis 
of the extensor muscles of the arms are the chief jioints of distinction, 
have never seen a ca*so in Avhich morphia or any other vijgetable alkaloid 
has produced symptoms Avhich could be confused Avith geiieia paia 3rSis , 
but 1 have seen several chronic takers of chloral, Avith loss of mental am 
muscular power, Avho Aver^ not easily distinguished at first from genera 
paralytics In these, as in drunkards, removal of the drug and careful 
• observation are our only safeguards. Influenza has in many c.iscs se uj) 
degenerative changes Avhich turned out to be genera yma ysis , 1 is 
therefore not Jo be forgotten that general paralysis may folhnv rapidly on 


influenza. . , , 1 i • 

The convulsions of kulney disease may be mistaken for general paralysis ; 
and, in some cases of alcoholic kidney disease, dementia may have hcci. 
‘slowly coming on before the fits, and difficulty nuiy thus arise ; but, as 1 
have said, albun«nuria is very rarely met with in genera p|ir.i 
SyphUis and General imralysis.—Ar, } have already said, 
common cause of general yaralysis, and the affinities between some cases 
of brain syphilis and general jiaralysis are leiy we 'nown. , • 

point is this, that in syphilitic brain disease apart from gen 
VOL. VI [ 
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we expect to do good by specific treatment, whereas in general paralysis 
this treatment ^ails ; the noetumal headache and oculo-motor palsies are. 
very common in brain syphilis, and very rare in general paralysis. In 
cases of progressive mental decay, in which there has been syphilis with 
symptoms pointing to coarse intracranial lesion, the implication of any 
cranial nerve is against general paralysis ; though it must be remembered 
that in general paralysis such a nerve implication may occur, especially 
in the prodromal stages. That a widespread syphilitic cerebral arteritis 
is often mistaken for general paralysis of the insane has been pointed out 
by various observers. Locomotor ataxy may be due directly to syphilis 
or be a part of the general paralysis. 

I do not think it necessary to describe the so«called pseudo-geneml 
^paralysis. Suffiee it to say that in many cases of syphilis there are brain 
symptoms which prove not to be progressive, and which are not part of a 
steady process of decay. 

Turnmrs of the brain, whether cancerous, syphilitic, or gliomatous, may 
lead to difficulties in diagnosiar A history of cancerous growth elsewhere 
might assist the diagnosis ; but the presenee of local headache, of vomiting, 
of optic neuritis are more important distinctions. The better-marked 
effects left after convulsions due to brain tumour are likewise important. 
The mental state of the patient with brain tumour is, as a rule, one of 
apathy rather than of excitement or disorder. 

Tumours about the pons or cerebellum are also at times difficult to 
distinguish from general paralysis ; but, as a rule, the staggering gait is 
greater than with general paralysis of the same duration ) moreover optic 
neuritis is pretty sure to be present, with vomiting and general affection 
of certain groups of neck muscles. 

Disseminated sclerosis may ‘in some cases load to confusion ; when this 
disease was first demonstriited in England, by Dr. Moxon, I saw many 
cases of general paralysis, in general hospitals, which were regarded as 
insular sclerosis. Insular sclerosis usually occurs in young persons, and 
its progress is slower ; there is a difference in the speech which is moie 
staccato, the movements are rather jerky than tremulous, at least for a 
time; there is often nystagmus, which is veryjrare in general paralysis, 
and muscles are often picked out in various groups ; the special degradation 
does not follow the lines of latest and most special development. < 

Paralysis agitans may be associated with mental wea,kness, but, generally 
speaking, the character of the movement is quite unlike thcat met with in 
general paralysis ; the age of the patient also aids the diagnosis. 

Sunstroke may give rise to nearly all the symptoms of general paralysis; 
and a history of sunstroke oceurring in a tropical climate and apart 
from alcoholic excess must make one hesitete in giving a fimal judgment 

on a case. * te n i r. 

Epil^sy is. hard to distinguish from general paralysis. If the hts alone 

are considered, there is nothing distinctive aljput them ; they may affect 
the same centres in the same way : but whereas epileptic fUs usually pass 
in a short time leaving no paralysis, in general paralysis the parts affected 
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are almost always paralysed or enfeebled for some hours or even for 
days after a fit. The epileptic fit, if the first, does not dften leave much 
mental deterioration, \j[’hile in general pai’alysis a fit often leaves tlic 
^mtient docile and quiet, however excited and gi*andiose he was before it. 
In some cases slight attack^ as of petit nial, occur in geneml paralysis ; and 
in such cases the difficult^^is the greater because there is but little mental 
change after or with them ; in such cases you must depend on the 
pupillary or other general symptoms of general paralysis. 

^Ipojflcctic fits occur in general paralysis, and, as with epilepsy/ they 
cannot at first be distinguished from true apoplexy ; as a rule, however, 
they pass otf in the course of a day or two — thus proving that, though 
implicfiting one-half of the brain and body, the lesion was rather functional 
than organic. Thd frequency of fits of this kind may also indicate their 
nature. I have known a patient have a dozen severe apoplectic fits, yet 
recover a fair amount of mcntixl and physical ])ower. In some cases 
apojdexy proper may appear to be the starting-point of the gencial 
paralysis. 

Probably the greatest difficulty arises in the cases of men who have 
many of the symptoms, both bodily and mental, of general ])ai‘alysis, but 
who prove later to be suflering from mental and moral ])crvcrsi()n, and not 
from progressive disease. I can best make this clear by describing a case. 


A middle-aged man of very neurotic family, married, with no faniilv, with 
no history of syphilis, who had led a moral, respectahle life, hnt who had sulfiired 
from various gouty symptoms, had a severe bodily ilhicss from which he slowly 
L’ecovered. After this he avjvs a changed man, his conversation was no longer 
refined, he spoke openly of sexual matters, and made ribald jests lu^fore liis wifii 
and family. lie tlien got entangled with a noturionsly ]>ro11igati* woman, and 
was seen with her openly. He even proposed to introduce lier to his wife and 
friends. He could not sec the imi)roi>riety of his condiu t, but suggested that his 
wife should follow similar ways, lie retained his alVecticni for wife and family, 
although still leading this most iinnioral life. 

This state of things went on for many years, the man saying that now 
at last he had learnt how to enjoy life. In .such a case I have seen ])U)»illarv 
iiiecpiality, unilateral sweating and .some hesitiitiou in speech ; but no tlefeet 
in gait or expression, no loss of memory, and no prr>gre>sive <lecay. 


I can only repeat that although such cases arc almost always con- 
sidered to be •general paralysis, yet the pfitients may go on unchanged for 
nfany years. I have heard them described as cases of satyriasis. 

Criminality or General jyiraJysis. — First, as an early symjitom of the 
disease, the patient may lose control find be guilty of impulsive criminal 
acts; in a moment he may commit a murder or cause grievous bodily 
harm ; he may*destroy property or do other acts Avhich arc simply due to 
his defective power of control ; like many persons who have su^crwl from 
injury to the head, he yiay be more etisily jiflected by alcoholic and 
similar stimulants. 

Suicide may result from similar want of control. 
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Wrongful desire of one kind and another may arise, to be gratified 
without regard ®to social law ; thus the patient may steal, though in rhy 
experience the general paralytic who commits th^ft does so from a con- 
viction of his great wealth, and his i*ight to all ho may desire. 

To complete this part of my subject I will now repeat one or two 
points already referred to. 

Male hysteria may simulate general paralysis, yet general paralysis 
may begin as hysteria. Exaltation of ideas may occur in mania, especially 
if due to alcoholic exaltation ; it may be t^e natural result of dofecti\’e 
control in youth — an overgrowth of conceit, or it may result from delusions 
with an apprehension of being noticed or watched ; it may be a steady 
growth of the imagination, the “ may be ” becoming* a reality \ but in 
general paralysis, as a rule, the exaltation is general- alkl of a benevolent 
character. 

It is difficult to tell whether a patient be suffering from mania of the 
double form, or from general paralysis of the double form; and time 
alone can settle the cpiestion. 

Paraplegia in its various forms may be associated with general 
paralysis, and s(;t in before, during, or after the mental symptoms ; there- 
fore in every such case the mental as well as the bodily weakness must be 
studied. 

Sexual faults or crimes arc commonly met with ; these acts may 
arise from exaggerated or inflamed desire, or from loss of control. 
Indecent exposure may arise from unnatural desire or from simple 
forgetfulness. Rape and assault on children, indecent and criminal 
assaults, are apt to occur likewise. In the earlier stages of the disease 
there is almost always great increase of sexual desire, and some increase of 
sexual power may be present ; and this may last for a considerable time. 

The period when criminal acts are most likely to be done is before 
the full development of the more marked symptoms, or in the first period 
of their manifestation ; hence it is of great importance that careful examina- 
tion should be made for physical signs of degeneration in suspected 
individuals. 

As far as mental ca/Kicity is concerned, it is c(irtain that some general 
paralytics become unfit to dispose of their property long before they can be 
certified as insane ; for in the earlier stages of the disease great alteration 
of temperament and disposition takes place as well as a tendency to act 
without duo judgment ; and later the memory may be cksfective also. 
Thus, as the result of progi'cssive brain disease, a patient may be alienated 
from his relations, attracted by some designing person, probably a woman, 
and, as the result of these perverted feelings, may make an unjust will. 
On the other hand, a general paralytic can make a perfectly reiisonable 
* will, even in the late stages of the disease, provided the symptoms chiefly 
affect the ^muscular side of him. It was oven allowccl in the case of 
Crabtree, tried in 1894, that a general parajytic during a period of 
remission may make a valid will, though he had been previously in a 
state of apparent dementia, and had had fits. 
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A general paralytic, indeed, may be guilty of crimes of •various kinds as 
a result of his disease, but may be held capable, nevertheless, of making 
a will even at an ad\tinced stjigc of the disease (see Brown r. iVnn, 
Nov. 1895). 

Prognosis. — This is nfther concerned with the prolwible course and 
duration of the case than ^vith the result ; I can claim very few recoveries 
from undoubted gcnei*al paralysis. As I have said, sometimes early 
threatenings of the disease, (^curring in likely subjects, may pass otV. 
In some cases remissions may be so complete for inany years that 
recovery is alleged ; but the end of nearly all these cases proves that the 
respite was but arrest or remission. 1 will not say that no case of 
general paralysis ^ver ends in recovery, but it is veiy rare. The 
more acute the onsSt, the greater the pros])ect of remission ; and tin'- 
stronger the neurotic heredity, the greater, I belii*ve, is the ])rospect of 
remission, and of the disease running an irrc'gnlar course. It is very 
rare for more than one complete remission to occui- in any case, sa\e in 
those of the double form. in a few cases the quiet demented stage 
may last for years. General jmralytics live longer in asylums than in 
their homes ; they live longer in small asylums than in huger ones, anti 
they live longer in the country than in towns. It is not i)ossibl(* to say 
whether a particular case will run a short course or a long one : yet 
as a rule the higher the temperature the greater the danger of ra])id 
decline. The presence of fits generally hastens the i>rogress ; but in 
rare cases fits seem to arrest the disease for a time, or even to lead to 
remissions. Though a patient may have been quiet and placid in the 
earlier stages it is not certain that he will not have a maniacal outbreak 
later. The cases of general pxralysis of the double form, or of the cii’ciilai* 
form, generally last longer than others, theii* duration being extended 
by the restful periods and prolonged remissions. A clear histoiy of 
syphilitic infection* within five years will give more prospect of ameliora- 
tion ; but, however distinct the history of syidiilis, if of many yeai-s’ 
standing I do not think it really affects the j)rognosis ; that is to say, if 
the diagnosis of general pfiralysis be confident. 

Treatment may be flivided into general and s])ecial. Tlic tii’st con- 
sideration is whether the patient can be j)ro])e!-ly treated at his own 
home, or at any rate out of an asylum. Seeing that these cases ai’c 
almost hope^ss, it is Avell in all cases to flccide at once in favour of 
r^^moval from home to definite asylum care, except in those of simple 
progressive dementia without excitement, very clistinct depression, or 
marked delusion. The treatment of a very Avealthy general paralytic 
• may be undertaken in a private house Avith larg(i grounds aAA^ay from a 
city; but even then, in my belief, it is neither the best nor the kindest 
treatment. Whether away from home or not, thti patient’s nearest 
relations, more particularly his Avife, should not live Avith him. ihe less 
emotion there is in the Iffe of the general paralytic the longer Avill his 
life last. Indulgence of the sexual passion is injurious, and the prospect 
of children begotten by such a father is gloomy. The Avife in s\ich cases, 
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if installed as iVArse, will probably break down in health ; and I frequentl\ 
sec neurasthenia as the result of wifely devotion to general imralytie 
husbands. Sea voyages, though so often rccomm0iided, — only it seems to 
me in order to shirk the alternative of an asylum, — are rarely, I think, ot 
any service. ' 

The golden rule of treatment is complete rest. The simplest 
country life, with as much sleep as the patient can take, is to be desired ; 
only moderate exercise must be allowed, aiul of course riding and cycling 
ha\ e to be given up. During periods of remission it is difficult to 
prevent the return of the patient to his own home ; but this return is 
almost always followed by relapse. It is better to send the patient away 
for the interval ; possibly for a short sea voyage, or ^Ise to the house of 
some medical man living in the inland country. TRc diet of the general 
paralytic must vary with the stage of the disease ; in all I think alcohol 
is to be avoided. The simpler the food the better ; fish, fruit, and plain 
food is better than much meat and fancy dishes. If any stimulant ]jc 
found necessary it should be as weak spirit and water or light ^v^nc. 
Tobacco may be of service in the earlier stages of restless excitement ; 
but there is a danger that the patient may smoke too much. 

The general paralytic must be warmly clad, and his clothes carefully 
looked after, as he is very careless of himself. 

I do not think that electricity in any form is of service. Specific 
medical treatment has made but little progress as yet. If antisyphilitic 
treatment has not been fully tried, I recommend, if the patient be quiet 
enough, the course of treatment at Aix-la-Chapelle. If this has already 
been tried, we know of no specific. In some cases counter-irritation along 
the spinal column has been tried, and said to be of use. Iodine liniment 
to scalp and spine has been recommended. Surgical treatment has been 
tried with the idea of relieving pressure, but the results of trephining 
have not been encouraging. 1 trust that sooner -Dr later some anti- 
toxin will be found which will aid in defeating this malign disease. 
Calabar bean was used for some time, but I cannot report favourably on 
its action; nux vomica is useful, with or without quinine and hydro- 
bromic acid ; I cannot say that setons in the deck have produced any 
good effect. In ordering drugs for general paralytics we have to remember 
that they are very readily affected by strong remedies ; I have known 
minute doses of alkaloids produce in them very alarming symptoms. 
If there is much sleeplessness I prefer paraldehyde in drachm doses tp 
any other drug ; I do not like morphia or hyoscine ; trional or sulphonal 
generally fails to produce sleep. If the patient is in fits we may use 
chloroform or nitrite of amyl ; and nitro-glycerine, too, has been found of 
service. If the status epilepticus continue to an alarming extent, I advise an 
enema containing 20 grains of chloral with 20 grains of a bromide. It is 
necessary ^n these cases to consider details very carefully ; thus it may be 
necessary to empty the bladder and perhaps to wash it out. Soreness of 
the skin may be prevented by great attention to keeping it &ry, and also 
by the application, night and morning, of hot water and dry Castile soap. 




727 


GENERAL PARALYSIS OF THE INSANE 


i hsematoma occurs it is best tresited by immediate and vigorous 
distcring; this failing, it may be necessary to slit the part open ami 

the clot. ^ g 
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INFANTILE OEllEBEAL DEGENERATION 

Syn. : — Arrested Cerebral Development — Amaurotic Family Idiocy. 

A Family Form of Idiocy. Agenesis Corficalis. 

Definition. — A rare and fatal disease of infancy characterised by 
progressive mental and physical enfeeblement, associated with symmetrical 
changes at the macula lutea which are pathognomonic. 

History. — Attention was first cidled to this disease by Mr. AVaren Tay 
in 1881 ; and since then twenty-eight cases have been published, includ- 
ing Mr. Tay’s patients. Ophthalmologists have contributed most of the 
cases on record, as the peculiar and characteristic ocular chafnges form a 
prominent part of the clinical picture of the disease. B. Sachs of New 
York, Peterson, Ilirsch, and one of us (Kingdon) in this country have alone 
been successful in obtaining autopsies; the latter observer being particularly 
fortunate in that he has been able to suiiplement his clinical observations 
'by autopsies and subsequent microscopical examination di the nervous 
system in tjirce members of a family of seven, five of whom Averc affected. 

Causes. — A curious circumstance, which appp.ars to be of etiological 
significance, is that, of the published cases in Avhich the nationality is 
stated, the patients have all been Hebrews. In addition to this racial 
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peculiarity, there is distinct evidence that the condition belongs to the 
category of family diseases; more than one child in the s;ime family 
is, as a rule, attacked, though others may remain perfectly healthy. ()f 
the twenty-eight cases recorded, ten were in boys, and fourteen in gii’ls ; 
in four cases no mention is made of the sex. 

Syphilis and other hcyeditiiry diatheses a])])ear to play no part in il.s 
production ; nor is there any evidence that consanguinity of marriage has 
gicat influence in this <jonnection, though it has l>cen a possible 
factor in somc^ cases. One or other jiarent has Iteeii neurotic in some 
instiiiices, and injury diu'ing pregnancy has l)ecn noted, but this has lieen 
exceptional. No proximate cause after birth has yet been discovered, 
with the exceptiorfof a doubtful injury in a few cases. 

Symptoms. CMldren who afterwards show e\idences of this disease 
are born at full term, arc then, as far as can be judged, ])erfectly normal, 
and so remain until the end of the third (as a ruh‘), or it may be as lati' 
as the sixth month ; up to which time devi^lopment progresses naturally. 
The first symptom to attract attention is an inability to sit u]) pi'operly, 
and to keep the head from falling backwards ; in addition to these 
evidences of weakness of the muscles of the nt‘ck and back, thciv is 
often a suspicion that vision is impaired ; but usually no definite o))hthaI- 
moscopic changes can be made out so eai*ly. 

As the dis(iase progresses the child becomes a])iith(‘tic, takc‘s little 
notice of what is going on around it, ami wears the vacant e\])r(‘ssion of 
mental enfeeblement. It becomes less and less able to sit up, and <juiti*, 
unable to hold up its head, which consecpientlv falls backwai’ils. It lies 
in bed as it is placed, and has no power of mo\ing from one position to 
another. Objects placed in its hands are grasped feebly and soon 
dropped. The muscles become soft and flabby, but in the only instances 
in which they have been tested electiically h\ the early sUigo of the 
disease they responded to both the interrupted and constant currents. 
Soon there is evidence that the ]>yramidal system is implicated ; slight 
extensor or flexoi- spasm appears in the limbs, and the tendon jerks 
become too active. 

Later in the course of the illness the enfeebled muscles begin to 
waste ; all the muscles of the body sharing in the atrophy, which eventually 
becomes extreme. To this muscular wastiiig, which is general and is 
confined to gi'oups of muscles, there is ad(led an inci-casing degi'Ct; of 
•spasmodic rJ^dity which causes nitraction of the head, and ilistortion 
of the different segments of the limbs, — resulting, for insUnce, in inward 
rotation of the arm, pronatioTi of the forearm, flcxif)Ti of the thigh on tluj 
abdomen Avith marked abduction of the limbs, over-extension with pai tial 
luxation at the knee, extension of the foot, atid so on. As the contracture 
increases the child evidently suflers much pain, Avhich is increased by thc^ 
•spasmodic jerking of the limbs which occur from time to tine. Death 
may result, however, before spasmodic contracture has taken place; 
ur rigidity •may have been occasional, no spasm being pciTnanently 
present. 
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Convulsions are so rare that they form no part of the usual clinical 
picture of the a^ection, but have been observed as terminal manifestiitioiis 
of the illness. Cutaneous sensibility and the superficial reflexes arc pre- 
served, and the former has occasionally been found increased, so that 
the child starts at the slightest touch. The special senses, with the 
exception of vision and hearing, remain unimpaired throughout tlu; 
illness. Sight fails gradually until total amaurosis results from optic 
atrophy, which has all the characters oi being primary, and in the 
majority of cases is undoubtedly so ; though Mr. Waren Tay has 
observed slight neuritis in the early stage of the optic nerve afFcction. 
In addition to this, ophthalmoscopic examination reveals a peculiar and 
distinctive appearance in the region of each yellow’’ spot. At first a 
suspicious-looking haze is seen in the macular region subsequently a 

whitish gray oval patch is seen, almost twice the size of the optic disc, with 
softened edges, and with its long axis lying horizontally, very slightly 
I'aised above the general surface of the retina. The fovea centralis is seen 
as a dark cherry-red spot in the centre of this patch. Once established, 
these appearances remain unaltered throughout the whole course of the 
affection, and were present in Koller’s patient, aged four years. 

There is no evidence that either the cranial nerves — other than the 
second pair — or their nuclei are affected, speaking generally. The pupils 
are equal, and, as optic atrophy becomes advanced, they are dilated and 
inactive to light. 

Strabismus has been noted exceptionally, as has nystagmus also ; but 
both phenomena must be rare : towards the final stages of the illness, how- 
ever, slow rhythmical movements of the eyes from side to side may occur. 
The only other points calling for comment, as far as the cranial nerves 
are concerned, are that hearing sometimes appears to be abnormally acute, 
a phenomenon too frequently observed to be merely accidental ; and there? 
may be difficulty in swallowing for some time prior to the fatal termination 
of the case. 

Apart from any accidental complications, the thoracic and abdominal 
viscera are, as a rule, normal ; the appetite good, the bowels regular, the 
urine natural, and the pulse, respirations and temperature normal. In 
Sachs’ first case, however, the gastric mucosa early refused to perform it& 
functions properly ; and some elevation of temperature has been noted in 
the terminal stages of a few cases. 

The disease has ended fatally in most of the recorded 'bases, and ip 
those in which this result had not been reached, the condition of the 
j3atients at the time of publication made it evident that there was not 
likely to be any departure from the general rule ; the only known 
exceptions being Roller’s case of a girl aged four years, and a child aged 
four and a half years cited by Peterson. The duration of life varies from 
one and a kalf to two and a half years, is usually less than two years, and 
nuiy (quite exceptionally) bo prolonged beyondithis, as in the two cases 
already referred to. The final stage of the affection sometimys resembles 
the same stage in cases of general paralysis of the insane. Death may 
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occur before much emaciation, or evidence of s^xismodic rigidity of tiu* 
limbs. But usually the child becomes pale and shrunken* more and more 
lethargic and exhausted until marasmus l)ecomes extreme, consciousness 
is lost, and death closes the scene. In exceptional cases, instead of thi^^ 
more usual form of death from marasmus and gradual exhaustion, the 
termination may be unej^jcctedly sudden. 

Morbid anatomy. — The cerebral and spinal imminges usually present 
no abnormal appearances ; plough in S.ichs’ tirst case a few slight 
adhesions of the former were noted. The cemvolutitms and sulci of the 
brain are normally arranged ; but in the case just referred to there was some 
abnormal fissuration which was regarded as iialicative of a brain of low 
development, an jtbnormality present in Petersoirs case also, '^h^^ sulci 
are wide in some castes, pointing to a certain amount of atrophy of the con- 
volutions ; but this atrophy varies in different cases. The ventricles are 
normal, and there is no excess of cerebro-spinal fluid in them ; tiiough tliere 
is some compensatory a^dema of the meninges. The essential change, 
met with on microscopical examination is degemeration of the neurons of 
the cerebral cortex, more especially those of the central convolutions. 
The pyramidal cells arc seen in all stages of dt‘generation. Nissl’s 
method of staining reveals various degrees of alteration in the size and 
shaj^e of the cells; some are so distended as to ])ecomo balloon -slia|)ed, 
others preserve some traces of their original shape, while in stmie the 
changes are sufficiently advanced to lead to disintegration and vacnolation 
of the cell. The stichochrome gi'aiiules disappear from the cells, and 
while, in some instances, fine chromatic granules are seen scattered through 
them, in others they are entirely without chromatophile substam‘0. 
Phagocytes in the vicinity of the degenerating cells, and around the 
vessels, contain in their interior .a large amount of the chromatophile 
substance which they have derived from the nerve-cells. 

The Golgi-Cajijrl method of prepaiing j)ortions of the cortex for ex 
aminatioii also reveals clearly that dcgenciation of the neurons is in 
progress ; in some cases the cells arc vjiriously altered bcy()nd rec()gnition, 
and all stages of degeneration are seen in the axons and dendrons. In 
most cases these processes are broken off from the cells, while, if still 
continuous with, them, the characteristic beaded appearance of degenera- 
tion is seen along the course of the axis-cylinder, hividenccs of similar 
changes are met with in other parts of the cortex, but they ai’c not 
nearly so marked as in the region of the central convolutions. 

By the Marchi method of preparation intense degeneration of the 
neurons may be traced through the corona radiata and internal capsule 
to the pyramids; this, and other methods of staining, reveal pronounced 
degeneration of the direct and crossed pyramidal tracts in the spinal cord 
on both sides.* The perivascular lymphatics of the vessels in the coronit 
radiata are full of fatty debris stfiincd black by the osniic acid#iri Marchi s 
fluid. There is no evideiit change in the neuroglia ; no sclerosis, no altera- 
tion in the Vails of the blood-vessels, and no infiltration of the tissues in 
the neighbourhood of vessels. Degeneration of the cells of the basal 
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ganglia, nuclei of cranial nerv^es, olivary bodies, and the anterior and 
posterior horns of the spinal cord have been found by Hirsch ; the cells 
of the cerebellum alone showing but little change. Some degeneration 
has been found in the lemniscus on both sides, the descending roots of 
the fifth nerve and superior cerebellar peduncles. No changes have been 
found in the peripheral nerves. 

The ocular changes consist in atrophy of the optic nerves, without 
any evidence of antecedent inflammatory • mischief. Holden has found 
<legeiieration of the ganglion colls of the retina, otherwise nothing had 
been found to account for the changes seen in the macular region other 
than a thickening of the retina at this part, a change due to a spacing 
out of the outer molecular layer, as if by redema (Troapher Collins). 

Pathology. — AVhile it is possilde that the disease may be congenital 
in origin, neither in the clinical history nor in the morbid appeaiiinces 
met with after death have we any evidence of this. Nor do we find 
evidence that the aftection is one of arrested development, as has been 
advocated by Sachs ; for, while it is true that the changes met with lead 
to arrest of development and ultimate dissolution, it cannot be said that 
these changes in the central nervous system are themselves simply the 
result of arrest of development. On the contrary there is every reason 
to regard the changes as the result of a progrcssi\"e degeneration of the 
neurons, such as might well result from the action of some toxin. The 
altered shapes of cells, regarded by Sachs as evidence of congenital mal- 
devclopment, appear, as now investigated by more modern methods, 
rather to be the results of degeneration in normally developed structures ; 
in none of the cases that we have examined has there been abnormal 
fissuration or other evidence of low cerebral development. 

The advanced stiite of degeneration of the pyramidal tracts suggests 
the possibility that the changes in them precede those which are met witli 
in the cerebral cortex ; or that the changes in the corUix begin at a stage 
prior to the myelination of the pyramidal fibres. That the latter ciinnot 
be altogether the case is proved by the presence of many normally mye- 
linated fibres in the pyramids, and of others in a state of recent degenera- 
tion Avith disintegration of their myelin sheaths. •^Again, that the former 
possibility is improbable is made evident by the fact that there is nothing 
in the clinical history of these cases to suggest that sclerosis of the 
pyramidal tracts precedes the affection of the cerebral cortex. There is 
no reason, therefore, why we should regard the morbid process otherwise 
than as one affecting the whole motor neuron from its beginning in the 
cerebral cortex to its end in the spinal cord ; and, as the nutrition 
of the neuron depends upon the integrity of that part of it known as the 
cell, it is possible that the destructive process begins in the cell, and that 
the axon and dendrons suffer secondarily. On the other hand, the baneful 
influence rn^iy primarily attack the axon and dendrons ; or all parts of the 
neuron may be affected simultaneously. Whether those changes depend 
on a deficiency or alteration in quality of some internal secretion, on the 
presence of some toxin, or on some other cause, remains for future 
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research to determine. There is nothing in the histological cliangos 
to suggest an inflammatory process, syphilitic or other. • 

No satisfactory explanation of the relationship l)Ctweon the chai\ges 
lit the macula lutea and those met with in the central nervous system can 
he offered, unless it be that the ganglion cells of the retina are similarly 
affected to those of the cortex cerebri, and that they an*- thus affected has 
been shown by ITolden. *rhe occurrence of optic atrophy, on the other 
hand, is commonly met with in degenerative conditions of the central nervous 
system, though the mechanism of its production is not easy to explain. 

Diagnosis. — When the changes in the region of the macula lutea are 
fully displayed they are so characteristic that any uncertainty as to the 
nature of the case can no longer exist. We know of no other condition 
in which progressi f c»mentjd and physical eiifeeblement are associated with 
these peculiar and pathognomonic changes. Even before the a|)pearance 
of the macular changes the diagnosis is not diHicailt, though tlu*. allection 
may be then confounded with other infantile cerebial ])alsies. If a 
trustworthy history can l)e obtained, the pre-natal and natal aiVections 
are readily distinguished from this disease ; the (‘arliest evidences of Avhich 
become manifest at the third month. It may be confounded with in- 
herited syi)hilis ; and the history of syphilis in a parent, and e\idences ol 
this disease, ocular or other, in the child must be sought for in attempting to 
arrive at a diagnosis. Ordinary congenital i<liocy is distinguished by the 
absence of ocular symptoms and fundal changes, and such patients live for 
many years. 

As regards its distinction from other ))ost-natal cerebial ))alsies, and 
especially the family forms of these, reliance must be ])laced on tlui abscnci* 
of convulsions ; on the exceedingly gradual and general invasions of the 
paresis, which does not assume the form of a hemiplegia or a paraplegia ; 
and, above all, on the ])resence of blindness, Avith the characteristic 
fundal changes. The possibility of confounding this diseasi*- with acutt^ 
anterior poliomyelitis is too remote to deserve much attention ; but slnjiild 
the question arise before the development of the changes in tluj eye 
grounds, the absence of altered electrical reaction of the muscles would 
exclude the spinal affection. 

Prognosis. — With the exception of one case, lecordcd by Roller, in 
which the retinal changes Avere detected in an idiot aged four years, and 
the case referred to by Peterson, all the cases have ended fatally, and 
this usually frithin tAVo years. Possibly as the condition becomes more 
^'idely recognised it may be found that more of tlic inmates of idiot 
asylums haA''c been affected by this condition in infancy, and have escajied 
what appears to be the usiual fate; but in the present state of our knoA\- 
ledgc none but a gloomy prognosis is AA’^arrantcd. In the \ast majority of 
cases as soon* as the diagnosis is certain the prognosis is equally so.^ 
MoreoA'^er, the occurrence of a case of the kind in a fainily^p rcndeis it 
highly probable that any children born subsequently may become similarly 
affected ; fcfftunately this is not iiiA ariably the case. 

Treatment. — No remedy appears to have any influence on the course 
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of the disease, which is steadily progressive in spite of all the measures 
that have been* tried for its relief. Mercury and iodide of potassium 
have both failed to influence its course; whetl^r arsenic and similiii- 
remedies may prove more successful remains to be seen. If future 
researches should reveal any defect in connection with any of the ductless 
glands in these cases, the administration, in some form, of the particular 
gland affected might prove of service. So far Ihe only measures of this 
kind that have been tried are the iidministration of pituitary gland and 
of cerebrine by one of us (Kingflon) ; both, 'however, with negative results. 
The same observer has made unsuccessful attempts to prevent the 
occurrence of the affection by administering iodide of potassium to the 
mother while pregnant. This was tried in two pregnancies ; one child 
escaped, the other was attacked by the disease. IVo suggest that, in 
families where any case of this kind has been known to occur, the children 
should be weaned from the time of birth ; on the chance that the mother 
herself, however healthy in appearance, may nevertheless communicate in 
her some deleterious product, chemical or other, which is capable of 
generating the disease in the suckling. 

The most careful nursing, feeding and hygiene of such children are 
of course essential. 

J. S. Risien Russell. 

E. C. Kinudon. 
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THE CERETBRAL PALSIES OF CHILDREN 

The cerebral palsies of children arc tlivided into two great classes — those 
in Avhich there is evidendfc of the presence of jiai-.ilysis when the cliild is 
born, and those in which, after a period, more or less prolonged, of 
apparently normal health and*nnimpaircd activity, some form of paralysis 
appears. In the latter class the paralysis is, as a rule, hemiplegic in 
form ; in the former both sides nsnall}' Mitt'er : sometimes the legs only 
are affected, at auy rate in a marked d(*gree ; sometimes both arms ainl 
both legs suffer ;*ayd in other cases one si<lc only appears to be weak. 
Cases in which paralysis is present at birth are further subdivided into 
those in which the paralysis is the result of some difficulty or abnormality 
in the labour, and those in which it results from some condition arising 
during intra-uterine life ; either ]>rimary clisease or maldevelopment in the 
foetus itself, or some morbid condition secondary to disease in the mother, 
or to injuries which she may have sustained during her pregnancy. By 
far the largest number are the result of abnoimalitics in the labour, the 
abnormality consisting usually in the length and difficulty of the labour, 
due to deformity in the mother or to malposition of the child. Nevi*r- 
thcless an unusually cjuick or precipitate labour may likewise give lise 
to birth palsy. 

Birth Palsy. — Symptoms. — In this foim of ])aralysis there is a 
variable distribution of weakness. Sometimes the lower limbs ai*e affected 
alone, equally or unequally ; producing the condition sometimes H|)oken 
of as “ cerebral spastic paraj)legia ” or “ congenitjil sy)astic ])ai-aplegia 
(“Little’s disease ”). Sometimes the paralysis is of one side, affecting bolh 
arm and leg; sonTetimes both arms and both legs are affected ; sometimc‘s 
both legs and one arm only, or at least only one in a very obvious degree. 
In the limbs the weakness is usually associated with much stillness. The 
gait, if the y^atient is g,ble to walk, is characteristically sjiastic, each h‘g 
being dragged forward as a whole, and with considcriible difficulty ; if the. 
upper limbs are affected there is, besides the weakness of the arms and 
hands, a great awkwardness in using them, probably occfisioned by the 
spasticity. #Thc knee-jerks are much exaggcratctl, but ankle clonus is not 
•so frequently present as might be expected ; and in the case of patients 
suffering from this condition it is usually present only in those who are 
able to walk. In patients unable to walk, in spite of the fact that a 
high degree of spasticity may be present, it is usually impossible to evoke 
it. In some, patients the peculiar mobile spasm known as athetosis 
present ; and in patients in whom all four limbs arc affected, athetosis 
affecting both sides — double athetosis — sometimes occurs, in this form 
spasm the^e is usually* a cycle of movements, one position slowly and 
gi'adually passing into another. Sometimes the hand only is affected, and 
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ill the great majority of cases it is most affected ; l)ut the spasm may 
affect all the parts of the upper limb, and may also affect the leg. It 
involves the face in a few cases, and the platysma muscle may markedly 
participate in the affection. 

Besides athetosis, or mobile spasm, another form of involuntary move- 
ment is sometimes present ; a form very closely resembling the tremor 
present in cases of insular sclerosis, in that it? is only induced during 
volunbiry movement. This tremor is well marked when an attempt is 
made to carry out a definite movement * with the affected limb. In 
carrying the affected hand to the face, for example, at the beginning 
of the act the tremor is very slight ; but as the hand approaches the face 
it becomes more and more distinct and even violent, ao that it is impos- 
sible for the pitient to keep the hand in a i)osition of i^eAt. This condition' 
has been unfortunately named “ cJLorea spastica ” ; just as athetosis has been 
as unfortunately named chorea” In neither form of 

tremor is there, as a rule, anything more than a distant icscmblance to 
the movements of true chorea ; although cerUiin cases of so-called heredi- 
tary chorea have undoubtedly been cases of birth palsy with double 
athetosis. But both athetosis and “ chorea spastica ” arc probably more 
common in cases of infantile hemiplegia than in cases of birth palsy. 

Paralysis or paresis of some ocular movements is also not infrecpiently 
met with ; and this occasions a squint of varying character and intensity, 
apparently not the result of an affection of one muscle in one eye, but of 
a slight affection of the different movements in each eye. The sphincters 
of the rectum and bladder are only affected to the extent of being less 
easily controlled than normal. In patients in whom there is much 
psychical change, the calls are unattended to, and the habits are conse- 
quently dirty. Even in these cases, however, this is only the rule in the 
etirly years of life. There is rarely any affection of swallowing, although 
slobbering is not uncommon. 

The mental condition varies much in different patieVits. In those in 
whom all four limbs are afiected, there is, as a rule, much mental change : 
if the lower limbs only are paralysed the mental condition is frequently 
good y and in some instances the children are precpciously sharp. When 
the paralysis is hemiplegic in form the psychical condition varies, being 
very defective in some, scarcely abnormal in others. In some cases in 
which the paralysis is only slight, much change is present ; a result prob- 
ably due, as will be pointed out later, not to the nature but toithe position 
of the lesion. In all the cases mental development is retarded, and, as a* 
rule, does not attain a high level. 

Speech also is interfered with, and sometimes seems to remain entirely 
in abeyance ; in nearly all, its development is retarded, and generally it 
remains long imperfect. Anything like true aphasia is, of course, scarcely 
to bo expeejed, for this can only arise from interference with the functions 
of a speech mechanism already developed, and in cases of birth palsy we 
have to do with, centres whose development has been interfered with, 
or entirely arrested. 
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Recurring convulsions are not so common in cases of^biilh palsy as 
might be expected, possibly because of the completeness and limitation 
of the destructive process which has been present. But in many cases a 
history of a severe convulsion is to be obtained, or more often of a series 
of severe fits, occurring a few days after birth. Occasionally such convul- 
sions recur at intervals duyng the first few years of life, and in a small 
number of cases this tendency persists during the whole of life. 

Deformities are apt to occut* in consequence of the interference with 
development, and the malpositions encouraged by the form of paralysis. 
The most common deformity is some form of talipes ; and, in patients in 
whom one side is weaker than the other, lateral curvature is almost 
inevitable, unless ej^reme care be taken. 

Causes. — In the ^eat majority of the cases of birth palsy, as I have 
said, the lesion is detei-mined by some fault in parturition. As a 
rule there is a history of a long and difficult labour, in many cases the 
result of an abnormal presentation of the fertus ; and frequently of a 
labour necessitating the use of instruments, or of turning. Often also 
the child is born cyanosed, and not breathing ; so that artificial methods 
of promoting respiration have to be resorted to. Not uncommonly 
also the child is born before full term. But, as already pointed out 
in reference to these cases, any injury to the child occuiTing in a 
labour in which instniments have been used, or in which operative inter- 
ference has been resorted to, is not to be ascribed to the instruments 
used or the operation performed, but rather to those abnormal conditions 
which rendered interference necessary. Besides the long and difficult 
labour, the quick, or, in technical language, the precipitate labour also 
seems to have an effect in the causation of the condition under considera- 
tion. 

As abnormal labours are much more common in primiparae than in 
multiparaB, it is accordingly to be expected that birth palsy will occur 
much more frequently in first-born children : this is actually the case in 
so large a majority of instances as to place the fact outside the region of 
mere coincidence. Two other facts come out in a series of cases of this 
character ; namely, that bf children affected with birth palsy there are 
twice as many males as females ; and that the child of an elderly primipara 
is more liable to be afflicted than is the first child of a younger woman. 
These two facts lend support to the view which ascribes the great 
m^ority of ca^s of birth palsy to mechanical difficulties in the process of 
parturition ; for in the former case the larger size of the child, in the 
latter the greater rigidity in the maternal parts will tend to increase the 
•difficulties of the labour. 

There is some evidence that inherited syphilis is sometimes a factor in 
the production this condition. It is very uncommon to see a child the 
subject of birth palsy who has any of the recognised signs of Angenital 
syphilis ; but it is quite possible, of course, that a syphilitic child may 
suffer from bifth palsy if it has been exposed also to the causes of this 
condition ; and it is likewise probable that inherited syphilis, through 
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affection of blood-vessels or membranes, may occasionally give rise to a 
morbid process which causes in the child symptoms similar to those ^ 
which we have under consideration. 

Morbid anatomy. — There is little doubt, from the cases which have 
been examined after death, that the condition upon which the paralysis 
depends is, in most cases, haemorrhage occurring under the dura mater, 
and so affecting the cortical structures as to abolish or interfere with 
their function. From what has been said as to the causation, it will be 
seen that such a condition is what we should expect ; and there seems no 
reason to doubt that its occun*ence is due to the rupture of vessels in 
consequence of the mechanical difficulties in the act of parturition. The 
situation of this haemorrhage gives the clue to th^ distribution of the 
paralysis. As a rule, as I have already said, the^legs are more affected 
than the arms, sometimes they are affected alone. In such a case the 
haemorrhage will be found on each side of the longitudinal fissure, 
spreading in each cortex over the area in which the leg movements 
are chiefly represented. If we suppose the haemorrhage on one side 
to spread further, so as to destroy or impair the area in which the arm 
movements are represented, a condition would be produced in which 
both legs and one arm would be affected ; if the haemorrhage spread 
still further, one side of the face would be affected ; and if it spread 
on each side, so as to affect both arm areas as well as the leg areas, a 
condition would be produced giving rise to paralysis of both arms and 
both legs. In cases in which the speech function is in abeyance, either 
completely or partially, the lesion is of the third frontal convolution 
on both sides or only on one ; and it will readily be understood that the 
ocular movements may be interfered with if the lesion spread forward 
so as to involve the area related to these movements ; thus a variable 
squint may be produced. I repeat that a varying degree of psychical 
defect is found to occur in children the subjects of birth palsy ; and it 
may reasonably be assumed that this depends upon injury to that part of 
the brain which is probably most intimately associated with psychical 
processes — the prasfrontal area. 

This morbid condition is only distinctly redognised in cases in which 
death occurs in the early stage. Such, however, are not common ; and 
when death takes place after the lapse of some years, the condition* 
discovered varies considerably. Sometimes it is what is known as 
porencephalus, a condition in which there is much cystic formation 
surrounded by cerebral substance more or less altered : sometimes there 
seems to be a sclerotic condition of the brain itself, and in other cases a 
condition resembling pachymeningitis, due to the effused blood having* 
become or^nised and altered. In short, from the condition found in 
such cases it would be impossible to discover the nature of the original 
lesion, V^'ere it not for the information gained from the examination of 
recent cases. It is also held by some writers that in certain cases, 
those especially in which the child is a premature one|' the resulting 
condition is due to incomplete development of the pyramidal tracts. In 
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such cases it is said that gradual improvement usually follows, and may 
^ go on to allow of an almost normal power of locomotion. * 

Dla.ffnosis. — The diagnosis of the condition will not, as a rule, present 
many difficulties. The onset at birth, although it may not be noticed 
until a few days after it, s^d usually the history of some difficulty of 
abnormality at birth, or at any rate that the child was the first- 
born, are the points on wliich a diagnosis will depend. Infantile hemi- 
plegia may be similar in the, physical condition, or in the psychical 
symptoms ; but in this disease the onset is later, it comes on in a previously 
healthy child, it is ushered in with a convulsion or convulsions, and it is 
strictly hemiplegic. The spastic paralysis due to caries may closely resemble 
cerebral spastic pamlysis ; but in the former condition there has been a 
period during which* the liml)s were used normally. Of infantile paralysis 
also — acute anterior poliomyelitis — the same may \ye said ; and in this 
condition the muscular wasting, flaccidity, and loss of reflex action and of 
faradic irritability in the muscles will sufficiently distinguish it. 

Profirnosis. — Such a condition as that described entirely precludes any 
hope of complete recovery. The degree of recovery which takes place 
naturally depends on the extent and situation of the lesion ; and will be 
greater when this is limited to the leg areas on each side of the longi- 
tudinal fissure. A patient wdth this condition will be late in acquiring 
the ability to walk, and even at the best will always walk stiffly and 
imperfectly ; but the arms will be useful limbs, and the mental and 
intellectual powers will not necessarily be impaired at all, may even be 
rather above the average. In cases in which the upper limbs are affected 
there is, as will be evident from what has already been stated, a much 
greater likelihood of mental impairment accompanying the bodily ailment ; 
and where such mental defect is present the improvement will not be 
great, at any rate in reference to that particular symptom. 

But physical injprovement takes place in all these cases. Often, al- 
though the children attain the age of five or six before they can walk, many 
of them, in whom the prospect of walking seemed out of the question in an 
early stage, do ultimately walk, imperfectly it is true. In short, physical 
improvement takes place in all, and the degree of this can only be esti- 
mated by ascertaining actually how much impairment is present ; mental 
improvement also takes place even in children apparently quite imbecile 
at first. But in cases in which mental impairment is present, a normal 
mental conditibn must not be hoped for, any more than a perfect physical 
condition is to be expected in any case. 

Treatment. — A child affected with birth palsy naturally requires very 
great care. Good and intelligent nursing is essential ; suitable food an«l 
warm clothing are even of more importance than in the case of ordinary 
babies. No effiftrt should be spared in attempting to develop the physical 
and mental capacity ; for much may be done in this way to ii^^rease its 
powers. But such training is apt to be discourapng because of the slow, 
almost invisible progress which takes place, and it is well, therefore, that the 
nurse should not expect very rapid progress. Gymnastic exercises, such 



740 


SYSTEM OF MEDICINE 




as will assist in increasing muscular power, rubbing of the limbs and 
passive exercisSs are of much importance. Cod-liver oil, cream, and fato 
in an easily digested form are to be regarded as articles of diet rather 
than as medicines. 

Attention also will be given to measures ^calculated to prevent defor- 
mities, such as talipes or lateral curvature; or, if they have already 
occurred, to the operative or mechanical treatment which will tend to 
correct them, or at least to minimise their effect. 

Infantile hemiplegia. — Infantile hemiplegia is the name applied to 
that paralysis of one side of the body which occurs in the first six 
years of life. Although in its general symptoms, except those occurring 
at the onset of the attack, it closely resembles the hemiplegia of adults, yet 
there are some distinct differences. The majority of these, however, are 
to be referred to the early age at which it occurs, and the consequent 
interference with development both of the brain and of the affected limbs. 

A distinction must be drawn not so much as regards symptomatology, but 
in reference to pathology, between cases of infantile hemiplegia proper, 
which is probably a peculiar disease, and cases of hemiplegia occurring in 
children in connection with acute disease ; especially with rheumatism, 
scarlet fever, diphtheria, or typhoid fever. 

The hemiplegia of infancy occurs during the first six years of life, but 
much more frequently in the first two years than later. Of forty-two 
cases, nineteen occurred in the first year, sixteen in the second, three in 
the third, three in the fourth, and only one in the fifth. The illness 
begins as a rule with general malaise and feverishness, and this culminates 
in a severe fit, or a series of convulsions. These are generally unilateral, 
but may spread so as to affect both sides. They may persist with but 
slight intermission for several days ; and after the fits l^ve ceased it is 
found that the child is paralysed on the side on which the convulsion was 
most severe, or to which it was limited. The resulting paralysis is per- 
manent, although in degree it may be modified ; and as a nile a considerable 
improvement from the condition immediately subsequent to the fit is to 
be looked for. If speech were present at the time of onset of the 
fits, it is usually interfered with at first, being either completely lost or 
rendered much less perfect than it had been before. Anything like the • 
true aphasia of adult life is rarely if ever present ; and it is doubtful 
whether the name aphasia is strictly applicable to the condition which 
results. Permanent speechlessness occurs in some cases, even in childien 
who had already acquired the faculty, of speech more or less imperfectly. 
Permanent aphasia practically never occurs. 

As a rule then there is, after the convulsion or series of convulsions 
is over, paralysis of one side of the body affecting faee, arm and leg. 
The facial affection^ is usually slight; rarely permanent. The arm is 
generally more affected than the leg ; the ki\ee-jerk is exaggerated, and 
ankle clonus is of frequent occurrence. Rigidity is r.^t usually so 
extreme as in adult cases ; but some features exist in infantile hemiplegia 
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which are at any rate much less common in adults, j^mongst these 
probably the most striking is what is sometimes spoken of as atrophy of 
the aflTected side. But this is obviously an erroneous term to use, the 
condition is more correctly described as maldevelopment of the affected 
side. In a large proportion of cases the smaller size of the structures 
on the affected side is striking. This defect in development affects not 
only muscles and other soft structures, but, in a well-marked case, the 
bones also are much smaller than the corresponding structures on the 
unaffected side. The arm is usually more strikingly affected than the 
leg ; and this is in accordance with the usual distribution of the paralysis. 
Not infrequently when the defect in development is so slight as to bo 
doubtful, a comparison of the two shoulder-blades will make it evident 
that one is distinctljr larger than the other. In rare cases only is 
the difference in size between one side of the face and the other distinct 
and striking. The dependence of this feature of infantile hemiplegia on 
the central lesion is probably indirect. The defective development of 
the structures on the affected side is more probably the result of the 
disuse which the paralysis enforces, than of any direct neurotrophic 
influence. 

Another condition found in infantile hemiplegia, not so frequently as 
to be pathognomonic but much more frequently than in other varieties of 
hemiplegia, is a form of tremor, the so-called mobile spasm, or athetosis. 
This only occurs in a small proportion of cases of infantile hemiplegia 
(probably about 10 per cent) ; but it is much more frequent than in 
hemiplegia occurring in the adult. Indeed, its occurrence in adults, unless 
the hemiplegia date from an early age, is very uncommon ; and in most of 
the cases in which its onset has taken place during adult life it has been 
in patients in whom the paralysis was the result of accident. Its 
presence may lead to hypertrophy of certain arm muscles. This form^ of 
movement has been already described under birth palsy. In that section 
also a curious form of tremor, sometimes named “ chorea spastica,* closely 
simulating the tremor of disseminated sclerosis in that it is evoked only 
during voluntary movement, has been mentioned. Of forty-two cases of 
infantile hemiplegia two fhanifested this peculiar tremor ; but probably it 
does not occur nearly so frequently as this proportion would seem to 
indicate. 

As I have said, this condition is usually ushered in with a senes 
of ^ fits beginmng on the side subsequently paralysed. Frequently 
these fits recur at intervals, sometimes short, sometimes^ prolonged. 
They are, as a rule, unilateral, affecting the paralysed side. Some 
•observers, however, have stated that the fits affect the non-paralysed 
side. It is conceivable that this may be the case if the paralysis 
is severe ; while the paralysed side may be that affected in the fits 
only when the paralysis is less complete. The fits are usualty accom- 
panied with loss of consciousness ; and consist of tonic and clonic spasm, 
with occasioi&l tongue -biting, and relaxation of the sphincters. ^ But 
sometimes the attacks are of the nature of petit mal, and consist in 
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momentaTy los9 of conaciouBnesB without convulsion. The cases in which 
this occurs are cases in which the paralysis is slight. In one the attacks, ' 
which occurred frequently, were succeeded by the condition known as 
autotnatism, in which the patient, while still unconscious, performed 
apparently purposive acts. Such a condition is, of course, not only of 
great interest, but of the highest medico-legal importance. [See later 
art. on “Epilepsy and Insanity.”] 

Besides the evidences of interference with physical functions, in a 
certain number of cases there is some mental deficiency. Often this is 
considerable in cases in which the physical functions are but slightly 
interfered with ; and in such cases the mental disturbance not infrequently 
assumes the form of restless and iiTesponsible activity' In other patients 
a dull and apathetic condition of dementia is present ; and in them the 
physical condition is frequently one of considerable, sometimes profound, 
unilateral weakness. But no constant relation is to be found between the 
physical and mental impairment, and where the latter exists there is 
probably mischief in the prsefrontal region. It is easy to imagine a 
condition in which it would be considerably affected without any very 
noticeable degree of interference with motor functions. 

Besides these cases of what may be called infantile hemiplegia proper, 
other cases of hemiplegia of cerebral origin are met with in children, 
occurring after acute diseases; especially scarlet fever and diphtheria. 
Such a condition is the result of some intercurrent complication of these 
diseases. In the former disease it is probably due to embolism, a result 
of associated endocarditis; in the latter the same process has been 
alleged, but in four cases seen by myself there was no evidence of 
any endocarditis ; and thrombosis or hsemorrhage is to be regarded as a 
more likely cause. Hemiplegia also sometimes follows typhoid fever in a 
child. Ajb blocking of veins in other parts is not uncommon in this 
disease, a similar process in the cerebral veins is to be regarded as the 
probable cause of the 'p&hy. The hemiplegia in the cases of this nature 
is not generally associated with fits, nor with any profound psychical 
change; but is accompanied by maldevelopment of the limbs on the 
affected side. In regs^ to diagnosis, prognosis, and treatment, what 
is to be said in reference to ordinary cases equally applies to cases 
of this nature. 

Pathology and Morbid anatomy. — The ultimate pathology of this 
condition is still largely a matter of conjecture. There does not seem^ to 
be any constant relation of season to the onset, as is the case in Infantile 
paralysis ; but it must be remembered that these cases are usually seen 
when the paralysis has already existed for years, and when the recollection • 
of the conditions attending its onset has become indistinct and untrust- 
worthy. Even the morbid anatomy is still imcertoin, for tew patients die, 
or at an^ rate are examined after death while the condition is recent ; 
and the state of the brain after a time is su&h as to give little or no 
clue to its initial morbid state. Two views are held witff regard to its 
morbid anatomy ; according to Strumpell the condition of infantile 
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hemiplegia is a result of an acute inflammation of the gray matter of 
the cortex, an^ogous in some ways to that in the gra/ matter of the 
spinal cord which underlies acute anterior poliomyelitis ; this condition he 
names j4cuU polioenc^Jwlitis, and if his view be accepted the ultimate 
pathology would probablj have to be looked for in some infective 
process. The other view regards the condition of the nervous system as 
secondary to some vascul&r obstruction ; and this, according to Sir W. 
Gk)wers, is to be looked for in the veins of the surface. No deflnite data 
are yet available to decide between those rival hypotheses. The condi- 
tion which has been found in the cases hitherto examined has been one 
either of cystic formation {porenc^halm) with much atrophy of the 
affected hemispherei and of the correlated parts of the nervous system, or 
one of sclerosis of* tjie hemisphere ; and both these conditions are, of 
course, compatible with the initial lesion formulated in each hypothesis. 
Nor can anything definite be said as to the cause of the athetosis present 
in a number of the cases. It Js probably a result of imperfect destruc- 
tion ; but whether in the cortex or in the deeper structures it is still 
impossible to say. Even the case published by Beevor and Horsley, in 
which removal of a cortical area in an adult brought about a cessation of 
the athetosis, is not conclusive. 

The diagnosis is not ordinarily difficult. A case of birth palsy may 
closely simulate the clinical condition of infantile hemiplegia \ but the 
history of weakness actually at the time of birth, although only first 
noticed a few days later, will usually be sufficient to indicate the category 
to which a given case is to be referred. From infantile paralysis the 
state of the reflexes and the absence of any electrical change in the 
muscles of the affected limbs will sufliciently serve as a distinction. 
Some cases of myopathy may present a superficial resemblance ; but the 
hemiplegic character of the affection, and the presence even of excess of 
the knee-jerk, as well as the history, especially of convulsions, will 
usually be sufficient indication to allow of a correct diagnosis being 
made. 

Apart from the danger which the weakness and the liability to con- 
vulsions imply, the prognosis is good, so far as life is concerned. It 
is also found that the hemiplegic weakness is usually greater immediately 
after the onset of paralysis than it is ultimately ; so that we may 
predict a certain degree of improvement. But the weakness will remain : 
the child williprobably be backward, and may have a definite de^ee of 
nfental weakness. The fits can usually be controlled if the patient is 
carefully, judiciously, and persistently treated. This, however, is only 
partly true of cases in which petit mal is present. But even in cases in 
which no fits have occurred, except the one convulsion or the series of fits 
at the onset) it*must always be remembered that fits are prone to occur, 
although their occurrence may be delayed even for as long as several 
years. If speech has been impaired the impairment is rarely if ever 
persistent) and sensory impiirment is not found, although hemianopsia has 
been described. 
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Tnatment — Great care and patience must be exercised in cases of 
mental backwardness to develop the existing mental power cautiously 
and judiciously. The same is true of the defective physical power ; and 
mild gymnastic exercises and passive movements will do much to increase 
the power which the patient retains. Massige will also assist in mini- 
mising the rigidity ; but electricity is not of much use, and its application 
may do harm by causing an amount of discomfort and alarm quite out of 
proportion to any benefit likely to be derived. Convulsions will be 
treated like epileptic fits. They are usuahy amenable to ordinary treat- 
ment by bromides ; but the attacks are all or mostly attacks of petit mal, 
which are much more intractable. Fresh air, go^ food, and the best 
possible hygienic conditions are, of course, essential. 

• *■. . 

Microcephaly. — ^This condition deserves a brief notice. Gases of 

different kinds have been gathered under this name, but, so far as can be 
ascertained, only two varieties need be considered ; namely, those in which 
the small or deformed skull is secondary to actual brain disease, such as the 
birth palsy, or infantile hemiplegia just considered, and those in which 
the smallness of the skull and of the body generally is but a local expres- 
sion of a general developmental defect in which the brain itself shares. 
The cases of the former class may be characterised by some local weak- 
ness or paralysis ; in those of the latter the weakness is universal : in 
both classes the mental state is very backward. In the last few years 
operative treatment has been recommended in such cases, the object 
b^g by removal of the cranial wall to relieve a hypothetical condition 
of pressure and consequent interference with brain growth. . No results, 
however, have been obtained to justify such procedures, and the cases can- 
not be regarded as in any degree amenable to treatment other than the 
educative and disciplinary influences resorted to in the treatment of 
weak-minded children. 

ITahes Taylor. 
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OTHER DISEASES OF THE NERVOUS SYSTEM 

DISORDERS OF SLEEP 

Insomnia — Somnolence — Dreams and Nightmare — Night-terrors 
OF Children — Sleep-talking — Sleep-walking. 

Physiology. — It is unnecessary in this article to enter into a dis- 
cussion on the physiology of sleep. Certain symptoms — diminished 
metabolism, shallower respiration, less frequent pulse, diminished 
secretory activity, and loss of consciousness — are recognised as constant 
accompaniments, but a satisfactory explanation of the condition is not 
yet found. There are several hypotheses as to the causation of sleep. 
It has been attributed to cerebral anaemia ; to chemical changes in the 
brain cells or neurons, such as an exhaustion of their intramolecular 
oxygen, or an accumulation of fatigue products ; to a contraction of 
the dendritic processes, and a consequent break in the transmission of 
nervous impulses; to an expansion of the neuroglial cell processes 
insulating the nerve-cell processes, and producing the same effect ; and 
to a purely psychblogical condition, namely, loss of consciousness apart 
from any physical or chemical change. The last explanation is simply 
a cloak for our ignorance. The most probable hypothesis is that of an 
altered metabolism o( the cerebral cells dependent upon exhaustion 
and diminished influx of stimuli. 

Anemia, or relative anemia, is an important factor, according to 
many authors the most important. As the vascular contents of the 
cranial cayity must remain practically constant, any loss of blood in the 
krterioles and capillaries must be compensated by some increase elsewhere. 
According to Cappie, this occurs in the pial veins ; according to Howell, 
in the veins at the base of the brain. In any case there is a relative 
anemia — a diminished blood-flow through the cerebral cortex, and con- 
sequently a diminished metabolism and depressed function; but tha 
bearing of this upon the production of sleep we do not kuoj^. Howell 
believes it is important. From plethysmographic observations on the 
cutaneous girculation, hi was led to suppose that exhaustion of the vaso- 
motor centre is the all-important condition ; but this opinion has been 
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BtTongly criticised by Dr. Leonard Hill. As far as we can see, neither 
the circulatory, ifor the histological, nor the psychological hypotheses are 
sufficient to account for sleep ; and, with the excej^ion of the circulatory, 
none of them bears any practical significance. The chemical hypothesis, 
on the other hand, is of direct importance, , as it explains in some 
measure why, in order to induce sleep, it is necessary to rid the organism 
of fatigue products and toxins. 

Amowat of sleep . — The amount of sleep ^required by a healthy person 
depends upon his age, the quality of the sleep, and his idiosyncrasy. 
A baby sleeps the greater part of his time ; as the child grows up less 
sleep is needed ; and at the age of fifteen, nine to ten hours are usually 
thought enough (vide vol. i. p. 470). Between fifteen and twenty-five 
years of age eight hours should be allowed ; afterwards the amount 
must depend upon the work and requirements of the individual. Some 
people can do with from four to five hours ; and others with even less 
than this amount, as was the case with Brunei and Alexander von 
Humboldt ; for the majority of people, however, from six to seven hours 
are usually enough. Idiots and persons of weak intellect often sleep 
excessively, and even in more normal individuals a condition of 
abnormally prolonged sleep is occasionally recognised. Old people also 
require an increased amount of sleep. When sleep is profound and 
continuous, less is required than when it is broken and superficial. 

Insomnia. — By this term is meant loss of the normal amount of 
sleep. It includes all grades, from simple restlessness to total loss of 
sleep. From what has been said it is obvious that the term is com- 
parative ; that what is sleeplessness in one person is not so in another. 
Furthermore, the kind of sleeplessness varies. Some people go to sleep 
directly after getting into bed, but awake every hour for several hours, 
sleeping well the rest of the night ; others, especially the gouty, awake 
punctually at three or four, and are unable to sleep again, or, at any 
rate, "until it is time to get up ; others again find great difficulty in 
getting off, but, once asleep, do not awake until the morning. Some 
persons, as we have said, do not sleep at all, and these cases are of 
serious omen. It has been stated that sleep is more necessary than 
food ; that animals die sooner from sleeplessness than from starvation ; 
yet patients occasionally assert that they have not slept for weeks. In 
most cases this is probably illusive : they sleep without reaKsing it. 

In general, sleeplessness cannot be considei^ a disease in itself ; if 
is, however, an important symptom of many diseases^ and in certain 
cases, especially of neurotic women and over-tired men, it is the pre- 
dominant one, and calls for careful treatment, otherwise it may lead 

grave consequences. As the essential feature in the** treatment of 
this condition is to discover, and, if possible, to remove the cause, it 
will be convenient to consider insomnia with fegard to (a) its causes, 

its treatment. e 

Causes. — These are many, hence it is necessary to adopt some 
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principle of classification. This has been done by most authors, but 
no system has yet received general acceptance. Germatn S6e recognises 
nine divisions : dolorctis, digestive, cardiac and dyspnoeal, cerebro-spinal 
and neurotic, psychic, insomnia of cerebral and physical fatigue, genito- 
urinary, febrile, and toxic. Others admit only four or five. We shall 
adopt a division into foi^r. But it must not be assumed that all causes 
can be uniformly arranged in these classes ; in some cases the immediate 
cause will fall under two cr more divisions. Such divisions are of 
course only justified for descriptive purposes. 

1. Irritative causes , — This class includes all forms of insomnia caused 
by pain and like uneasiness. In children, teething, indigestion, worms, 
and BO forth, ar| frequent causes. Eye strain — as in hypermetropia 
and astigmatism, tJhe irritation of an eczema, the inconveniences pro- 
duced by faucial adenoids, and other similar conditions, are also 
etiological factors of insomnia. After surgical operations, even in the 
absence of pain, insomnia is not infrequent ; this may be due in part 
to the constrained position of the patient and some irritability of 
the wound, in part to toxsemic and psychical causes. Cold feet, vesical 
affections, asthma, bronchitis, and other diseases accompanied by 
troublesome if slight irritations, for example, cough, or pruritus (local 
and general), also fall under this head. But the most important causal 
factor of this group is undoubtedly pain. Of all diseases accompanied 
by pain, as neuralgia, sciatica, migraine, angina pectoris, aneurysm, 
locomotor ataxy, the various forms of colic, acute inflamiMtion of the 
serous membranes (peritonitis, pleuritis, pericarditis, meningitis), cerebral 
tumours and abscesses, malignant growths in various parts, diseased^ bone, 
acute and chronic rheumatism, osteo-arthritis, syphilis (the pains of 
which are often worse at night), and acute gout, sleeplessness is a 
symptom. The insomnia of all or many of these may involve other 
etiological factor#, but the pain is the predominant one, and that which 


necessitates treatment. 

2. Toxic causes . — A large number of diseases are due to the presence 
of some toxic agent in the blood, or are accompanied by it ; and 
such diseases are often attended by troublesome insomnia. Alcoholism 
and nicotism, the exanthems (measles, small-pox, scarlatina), enteric 
and other continued fevers, erysipelas, diphtheria, pneumonia, influer^, 
hepatic disorders (the lithaemia of Murchison), dyspepsia and other 
gastric andT intestinal disorders, rheumatism, gout, and Bnghts disease 
are some of the conditions which fall under this head. 

The insomnia accompanying heart disease and altered vascular con- 
ditionu (arterio-BcleroBis, etc.) may also be included in thU dmeio^ aa 
their origin in moat inatancea appeara to be a blood ^laon. 
form of inadlnnia alao ia duo in part to a deficient blood-aupply, artH 
poaaibly to an altered cardiac action. The aleepleaaneaa, induced by 
certain beveragea, aucli aa tea, coffee, and cocoa, r^uirea mention 
here. Thhao, oapocially if taken atrong and late at night, are in moat 
people powerful proventivea of aleep. Strychnine and other nervine 
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tonicB, when taken regularly, often cause BleeplesaneBs during the earlier 
part of the nigh^ ; but in certain conditions of exhaustion, by improving 
the circulation and other functions, they prove excellent hypnotics. 

Insomnia is also a symptom of certain drug habits, such as opium- 
eating, morphinism, and cocainism. ■ 

3. Psychical causes. — Grief, shock, worry, §nd mental anxiety are 
among the most frequent causes of insomnia. In many persons a pre- 
disposing factor — a nervous temperament, ««ieurasthenia, hysteria, hypo- 
chondriasis — also exists, and among such persons insomnia may easily 
be established as a habit. In students, overwork, especially if accom- 
panied by irregularity in retiring to rest and the prospect of an 
examination, are the most frequent causes. Women ^t the menopause 
often suffer from insomnia, partly, perhaps, owing to Vhe accumulation of 
toxic products not eliminated by the catamenia. The various forms of 
insanity — such as mania, melancholia, general paralysis — are accom- 
panied by insomnia : in some cases it appears as a premonitory symptom ; 
although there can be no doubt, on the other hand, that continued loss 
of sleep is also a factor in the production of mental aberrations. Cases 
of severe chorea and of paralysis agitans are also marked by sleepless- 
ness. 

4. Causes arising from change in the mode of life. — Eating late dinners 
by those unaccustomed to them, and change of climate, especially to 
high altitudes, or in some individuals even to the seaside, sometimes 
give rise to temporary insomnia. Nurses who have been on night duty, 
after changing to the day frequently suffer from sleeplessness ; and the 
same condition occurs in other people with intermittent nocturnal occu- 
pations. Sometimes very simple changes in the mode of life of in- 
dividuals will lead to insomnia. A patient of mine and his wife both 
slept very badly for the first three months after beginning to cycle. 
This may have been due to excessive fatigue, or possibly to increased 
waste products in the blood, or to both combined. 

Pathology. — Upon this subject we know very little ; and so long 
as the physiology of sleep is ill understood, the pathology must remain 
unknown. As we have seen, the condition of the circulation and the 
composition of the blood are important factors in the production of 
sleep, and when the toiin cells are improperly supplied with blood 
(as in anesmia and heal^disease), or with impure blo^ (as in the vari- 
ous toxssmic diseases), we can readily understand that the liutrition of ^ 
the nerve-cells is altered, and that some deviation from normal sleep 
must occur. 

Treatment — ^This naturally falls under two heads— general or non- 
medicinal, and medicinal — ^although these cannot well be separated in 
jSractice. In all cases the first thing to look for is the cause, so that, if 
possible, thj^ may be removed. If it be an indigestion, this should be 
treated. Acid dyspepsia and that attending gout are frequently accom- 
panied by insomnia. In these cases, careful attention to tUe diet, the 
avoidance of tea and fruit (cooked and uncooked), and of all substances 




D/SO^D£^S OF SLEEP 


749 


containing vegetable acids, except in so far as these may be used in 
treatment, are essential. Fruit, owing to the acid it contains, is, I 
believe, an unsuspected cause of indigestion, gout, and sleeplessness in 
many persons : so also are acid wines. For gouty persons much butcher’s 
meat, especially beef, should be prohibited, and white fish, poultry, and 
game ordered in its place. Fried fat, such as that on .the outside of fried 
fish, should also be^ avoided. An alkaline bitter before meals, an occasional 
mercurial at bedtime followed by a saline aperient the next morning, 
and, for the gouty, colchicum or sodium salicylate should be prescribed. 
Sometimes a dose of Gregory’s powder at bedtime, or a mild carminative, 
is of value. An overloaded colon is a common cause of sleeplessness in 
elderly people ; fer this an evacuation of the bowels at bedtime is the 
best means of reltet One of my patients found that a little peppermint 
water taken at bedtime gave him a better night than any hypnotic. In 
the insomnia of th^ aged and the overtired, and in that due to cardiac 
and vascular disease, strychnine and nux vomica are beneficial remeiUes ; 
they tone up the circulatory system, remove indigestion and flatulence, 
and act directly on the cerebral cells. In cardiac cases and in neur- 
asthenics with low arterial pressure, digitalis and the other cardiac tonics 
may be resorted to. In anaemia, iron, nux vomica, and sometimes 
digitalis are required ; and similarly other diseases which are causal 
factors of insomnia must be treated in a more or less specific way. The 
appropriate remedies for each disease are described in other parts of 
this work. 

. In all cases of insomnia certa.in general precautions must be taken. 
The bedroom ought to be in a quiet part of the house, well ventilated, 
and of moderate temperature. Light should be carefully excluded, and 
the apartment scantily furnished. The bed should vary according to 
the habits of the individual ; for young and middle-aged adults a firm 
mattress is the best, but for the old a softer bedding may be necessary. 
The covering should be light and warm ; but in the use of pillows no 
general recommendation can be made. Some people sleep letter with 
the head raised, others prefer to keep it on a level with the body. 
In heart disease it w^l be found necessary to raise it ; but as a rule 
this precaution may be left to the choice of the individual. For broa<l- 
shouldered people Whitla recommends the wedge-shaped pillow used 
by the Germans. Invalids find much refreshment in the ultimate use 
of two bed«| for day and night. 

For ordinary cases of sleeplessness simple means very often suffice. 
Some people read themselves to sleep, some count, others, like Southey, 
think of some monotonous discourse. One of my patients used to hang 
his feet out of bed for some time and then put them in again. Walking 
about nakedf or a cold or tepid bath is often useful. Massage, especi- 
ally of the abdomen, thighs, and legs, as in Dr. Eccles’ method of treating 
insomnia, is sometimes advantageous. This method is oelieved to 
produce temporary ansemia of the brain, by causing a determination of 
blood to the manipulated parts ; and it may be further aided by a hot 
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ooinp^^^ to the abdomen. In the case of cold feet, vigorous rubbing, 
or a hot bottle* or a hot footbath with mustard in it, is beneficial ; 
or again a hot sitz-bath may be used. Attenti(^ should also be given 
to the work of the stomach. As a rule a light supper is the best, 
and for many, and especially those who awake |n the middle of the night, 
a little hot milk or meat juice containing a small amount of alcohol is 
helpful. The evacuations, should also be attended to, and the bladder 
especially should be relieved. ^ 

Sleeplessness from overwork, especially from literary work, requires 
mental rest and change of air and scene. Temporary exposure to the 
cool air of the bedroom, or the wet pack, or a bath is often of use ; but 
if the insomnia continue, it is necessary to give a mild^ hypnotic, such as 
twenty grains of sulphonal or trional, or thirty or forty^ grains of bromide 
of potassium, to break the habit of sleeplessness. Capsules containing 
TTV.XXX. of turpentine given at bedtime are sometimes beneficial in the 
insomnia of overwork and worry. The drug acts as a stimulant and 
derivative, and is stated to succeed best in plethoric cases. No beverages 
containing caffeine should be taken after breakfast. 

In nervous and hysterical women, and especially in women at the meno- 
pause, the bromides are very useful. I have long been in the habit of 
giving a mixture of bromide — either of potassium, sodium, or ammonium 
— tincture of sumbul, and tincture of hop, in camphor water, at the 
climacteric ; and it has helped to remove the insomnia as well as the 
mental depression and flushing heats so common at this period. 

The sleeplessness of the insane requires careful management. In 
the early stages of acute mania the bromides, chloral, hyoscine hydro- 
bromide, and other sedatives are useful ; but a hot bath at a temperature 
of 104^ F., and cold water simultaneously poured upon the head are most 
efficacious in inducing sleep. In melancholia, where arterial pressure is 
usually high, paraldehyde in doses of n\^xl. to lT\^xc., or even more, is 
a valuable hypnotic; so is morphine; but a 1-grain^‘dose of erythrol 
tetranitrate, by reducing blood-pressure, will frequently act better than 
anything else. 

In mild cases of delirium tremens sleep usually comes on after a 
time, whatever treatment be adopted ; in the more severe cases chloral 
and bromides, alone or in combination, are beneficial. Paraldehyde is 
recommended by some physicians. Opiates may be given, but in most 
cases hyoscine is probably a more efficient remedy. Amongtthe medical 
officers of the United States army 20 grains of powdered capsicum' 
in the form of a bolus is the favourite hypnotic in this complaint. I have 
no practical experience of this prescription, and cannot therefore express 
any opinion of its value as a mode of treatment. Cerebral depressants 
should be given as little as possible, and the treatment should be con- 
fined chieflj^ to feeding and tonic measures. 

In pneumonia sleep comes usually at the crisis ; but where this has 
not occurred I have occasionally seen a hypnotic, such as ckloralamide 
or paraldehyde, turn the scales in favour of the patient. 
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In pleurisy y and most other serous inflammationB, 5 to 10 grains 
of Dover's powder usually conduce to sleep; mainly "by relieving the 
pain. A hy]podermie injection of morphine may be given with the same 
object in view. 

In bronchitis, chloral^and chloralamide are safe hypnotics ; as a rule 
opiates are to be avoided. 

The sleeplessness of asthma is relieved by remedies which cut short 
an attack, such as chloral hydrate, the fumes of Himrod’s and other anti- 
asthmatic powders, the hypodermic injection of morphine, or, in some 
cases, a dose of 5 to 10 grains of citrate of cafieine. Bromides are also 
useful and so is paraldehyde, which both relieves the asthma and 
causes sleep. A change of locality, if only to another part of the same 
town, often sucffeads. In one case, the removal of a student from 
Downing College, Cambridge, to a house across the street brought relief ; 
and in another of my pupils the change from Caius College to a house in 
another part of the town brought to an end a most troublesome 
attack of asthma. 

The insomnia of heart disease is benefited by digitalis, strophanthus, 
strychnine, and other cardiac tonics ; but in some cases it is necessary 
to resort to morphine, either by the mouth, or still better, hypoder- 
mically, as first suggested by Professor Allbutt. Paraldehyde and 
chloralamide are most useful in my experience ; they are less depressing 
to the circulation than chloral hydrate. Ice to the head is recommended 
by Dr. A. Morison, where the vital forces are not too low, or the 
temperature subnormal. It often produces sleep rapidly, with a more 
regular cardiac action. Heat may possibly answer in other cases pre- 
senting a subnormal temperature. 

In chronic Bright's disease insomnia is occasionally very troublesome. 
Eliminants, such as aperients, should be tried, and if they do not succeed 
chloral hydrate jnay be given ; it is a safer drug in kidney than in 
heart disease, the accompanying reduction of blood-pressure being usually 
beneficial. Morphine and hyoscine hydrobromide subcutaneously in- 
jected have been recommended in obstinate cases; but their employ- 
ment rec^uires great oaution. Erythrol tetranitrate, by reducing blood- 
pressure, often acts like a charm even when sedatives have failed ; and in 
one of my patients thorough rubbing of the skin by means of a flesh- 
brush induced sleep, and very materially relieved the restlessness of this 
complaint.* In the sleeplessness dependent upon cirrhosis of the kidney 
* Dr. Nestor Tirard recommends hyoscine, sulphonal, and paraldehyde ; 
he is opposed to the use of opium and morphine. 

When pain is the causal factor of insomnia morphine is the best 
general remedy, and it should be pushed until relief is obtained. In 
cases of neuralgia, locomotor ataxy, and so forth, some of the synthetic 
analgesics — phenazone or phenacetin — are of value. Theje drugs act 
also, I believe, as hypnotics in cases where there is no pain. 

Calcittm chloride is a valuable remedy in the insomnia due to pru- 
ritus. 
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Thia article would be incomplete without a more detailed reference 
to some of the niore important hypnotics. These are comparatively few, 
although the number of the drugs of this cljMS which have been 
advocated from time to time is large. 

The bromides of potassium, sodium, and a^mmonium are mild, safe, 
and trustworthy hypnotics. They tend to depress the functions of thQ 
spinal cord, but their effect upon the heart, lungs, and other organs is 
small. Potassium bromide is the most (J^pi'^ssing of the three, am- 
monium bromide the least ; but in therapeutic doses this action is not 
very obvious, and the potassium salt is the most convenient to use. By 
many it is regarded as the most trustworthy. 

Various other bromides also— for example, lithium bromide and 
hydrobromic acid — have been given as hypnotics but none of these 
presents any material advantages over the salts more commonly used. 

The bromides are useful in cases of insomnia due to worry or over- 
work. When relief cannot be obtained by non-medicinal means they 
are valuable to break the habit of sleeplessness, and thus to restore the 
brain to a more normal condition. In the presence of pain, however, 
they are generally useless. They are also the most useful drugs for 
repeated administration, as they appear to produce less serious ill effects 
than other remedies of this class. The dose may be given just before 
retiring, or, as recommended by Macfarlane, in two or three doses during 
the latter half of the day. 

Chloral hydrate is a more powerful, but also a more harmful drug 
than the bromides. It produces general nervous depression, affecting 
both the brain and spinal cord ; and it is also markedly depressant to 
the heart and vascular system. On this account it should be avoided 
in all cases of heart disease with symptoms of heart failure, and generally 
in diseases with a low blood-pressure, such as enteric fever. In cases 
of high arterial pressure, however, it may usually be given with im- 
punity. . Also in the more simple forms of insomnia, when bromides 
prove insufficient, to combine them with chloral hydrate is. judicious 
and often successful. It should, however, be used with care, both on 
account of its circulatory effect and its . tendency to form a habit. 
A suitable dose is 15 to 20 grains, or, combined with bromide, 10 
to 15 grains; but sometimes more is required. Large doses should, 
however, be avoided. 

BwtyUdUoral will frequently relieve the insomnia due to Neuralgia of 
the fifth nerve. 

As substitutes for chloral, certain derivatives, purporting to possess 
its useful properties without its ill effects, have been recommended. Of 
these two only, chloralamide and chloralose, are of practical importance. 
• Chloralamide^ or chlorabformamide, is undoubt^ly leSe toxic than 
chloral hydrate, and does not produce the same depressant effect upon 
the circulaUon and respiration ; but it is also a leas powerful hypnotic. 
It may be used in doses of 30 to 40 grains in all cases wher6*ehloral is 
indicated, and in some forms of heart disease and bronchial affections. 
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Chloralosse is a more powerful drug than either chj^ral hydrate or 
•chloralamide. It differs from them in stimulating instead of depress- 
ing the functions of tjie spinal cord ; in animals, to puch a degree 
that convulsive tremors are produced. The heart is said to be unin- 
fluenced by therapeutic doges ; the blood-pressure is slightly raised. It 
may be used as a general hypnotic, and is especially recommended iu 
cardiac and digestive trouoles. In chronic Bright’s disease, and others 
attended with increased arterisj blood-pressure, it is contra-indicated on 
account of its influence in raising the pressure. Various opinions have 
been expressed about this drug. Some have found it beneficial, others 
not ; and some have observed spasmodic twitchings from its use. It 
may be given in doBes of from 3 to 6 grains in 1^ to 2 ounces of water 
a little while before going to bed. 

Paraldehyde is a safer drug than any of the preceding. It produces 
sleep without any distinct respiratory or circulatory effect ; but it is 
slightly irritant to the gastric mucous membrane, and possesses an 
unpleasant smell, which can be detected in the breath after its adminis- 
tration. On this account, indeed, it is not so likely to cause a habit, 
although a few cases of this are on record. It may be generally 
used as a hypnotic, and is specially serviceable in asthma, heart disease, 
and melancholia. It is best administered with tincture of orange, in 
a dose of l\xl. to Tl\^xc., or upwards. Dr. Clouston has given 7)iv. to 
7>vj. doses. 

Sulphanal and trional are valuable hypnotics ; the former in doses of 
15 to 30 grains produces sleep in two to three hours, followed by no 
ill effects. Drowsiness is sometimes experienced during the following 
day ; and the sleep of the succeeding night is often as sound, or sounder, 
than that of the night of administration. It possesses no action on the 
circulatory and respiratory systems. As it is slightly cumulative, re- 
peated dosage may, lead to haematoporphyrinuria and other untoward 
effects, and on this account it should not be continued longer than from 
four to five days. An interval of an equal or longer period Ihould be 
allowed to elapse before resorting to it again, if this be necessary. 
Owing to the insolubility of the drug in cold water, it is best given 
in hot fluids, such as milk or soup ; in this way a more rapid effect is 
obtained. Sulphonal is useful in all mild forms of insomnia, and one 
dose often produces two nights’ sleep. It is adapted for continued 
administration, provided that intervals are allowed to elapse every few 
dsQrs, and that care be taken to avoid constipation. 

Trional possesses similar properties to sulphonal, and exerts a similar 
> effect. It is somewhat more powerful, and, being more soluble, it does 
not lead to a second night’s rest, like sulphonal. Its uses are the same 
as those of the »latter drug. It is valuable in the insomnia of children. 
Some authors say that it relieves p>ain as well as induces sleep.# 

Alcohol^ in those unac^tomed to its use, is a valuable hypnotic in 
mild cases; tspeeially in the form of beer, stout, or whisky, at bed- 
time. 

VOL. VII ^ ^ 
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'X have ceased to use urethane as a hypnotic, as it is very uncertain 
in ^ action ; and chloral-urethane or ural — introduced by Poppi — has 
no %dyantages over chloral, as in like manner it Flowers blood-pressure. 

Opiwm and its chief alkaloid mmykine are the most useful hypnotics 
ii^here there is great pain, and only in a feweother cases should they be 
used ; for instance, in recent and acute insomnip. from worry, overwork, or 
Aock. Their influence on the heart and vascular system: is small, so that 
in heart disease, especially if attended with pain, they may generally be 
employed ; but their influence upon the respiration is well marked, and in 
all respiratory diseases accompanied by impeded respiration from excessive 
secretion they should be regarded with disfavour. Opium inhibits 
most secretions, constipation and other undesirable efiects usually accom- 
panying its use. Rapid habituation also ensues, <^and in some patients 
marked excitement results from its first administration. 

In painful maladies morphine hypodermically should be pushed until 
the pain is abolished ; but on account of the well-known toxicity of the 
drug, care should be taken in its administration. In heart disease, ^ to ^ 
of a grain of morphine may be given subcutaneously, especially if there 
is stenocardia! pain ; or the drug may be taken by the mouth. 

Opium is more slowly absorbed than morphine, and its action is cor- 
respondingly slower and more prolonged. It also possesses a greater 
local effect upon the alimentary canal, producing more marked constipa- 
tion. It may be used to prolong the effect of morphine, or in cases, such 
as gastric cancer, where a local effect may be of value in aiding its general 
action. 

Owing to the rapid establishment of tolerance, its ill effects, and 
tendency to induce a habit, morphine is not a good general hyp- 
notic; and many attempts have been made to discover a substitute 
possessing its hypnotic and analgesic actions without its inconveniences, 
but so far without success. Certain derivatives of piorphine have been 
suggested ; but these are mainly sedative, and are not sufficiently power- 
ful to be used in those cases where morphine is indicated. 

Hyoscine^ in the form of one of its salts, is one of the most powerful 
hypnotics we possess, and is said never to induce a habit. It is of special 
advantage in restless cases, such as the insane, where it is impossible 
bo administer drugs by the mouth and undesirable to give opium. 
It is, indeed, the best substitute for morphine we possess; rarely 
prodiKcing excitement, and an atropine-like effect occurftng only after 
conti^rable doses. Owing to its great toxicity care must be taken * in 
its ^administration ; to grain of the hydrobromide, given 
hypodermically, is usually sufficient, under ordinary conditions, to pro- „ 
duce sleep ; but in the insane large doses — or oven grain 
— are often required. These quantities should not, however, be given 
as initial doses. Valvular disease, so common in acute mania, is a 
contra-indication to its use. A combination ^of chloral with grain 
of hyoscine, or with morphine, has given excellent results in cases of 
obstinate insomnia with excitement. 
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HyoBcywrnine has been used as a hypnotic in cases in which hyoscine 
is of benefit, but it is not so valuable. It produces more numerous ill 
effects, and its sedative^action is leas powerful. The other members of 
the atropine group are even less useful. Hurd recommends a teaspoon- 
ful of the tincture of hyofcyamus at bedtime as a useful hypnotic in 
cystitis. 

Cannabis indica is used by many as a hypnotic. It is, however, apt 
to produce excitement, and soyietimes this is not followed by sleep. It 
does not produce constipation as opium does, and it is less toxic ; in fact 
no fatal case of poisoning by this drug is known. Its greatest drawback 
is its inconstant composition owing to its deterioration with age, and so 
far no official action has been taken to obviate this. Several prepara- 
tions are on the m&rket. The best are the extractum cannabis indicse of 
the British Pharmacopoeia, Merck’s cannabinon and extractum cannabis 
indicae, and cannabinol. A convenient dose to begin with is half a 
grain of the extract, but with many samples this amount has to be 
exceeded. There are no special indications for its use. It is given in 
migraine and neuralgia, and often alleviates the pain of gastralgia in 
old people ; but it is not a powerful analgesic. In other forms of pain 
it is less valuable. It may be regarded as a general hypnotic except 
in cases where its excitant action is contra-indicated ; and if a good 
preparation can be obtained, it appears to be a valuable one. It is 
an ingredient of the much-advertised hypnotic “ bromidia.” 

Pdlotine, an alkaloid of a species of cactus (Anhalonium Williamsii), 
has been recently advocated as a hypnotic. Sufficient clinical data, 
however, have not yet been obtained to establish its value ; and, as far 
as we can judge, the results of purely scientific investigation do not 
prove it to be better than other well-known drugs. It has been used in 
insomnia from various causes. In locomotor ataxy and other painful 
conditions sleep was produced in some cases, but the pains returned on 
awaking. No unpleasant after-effects are said to occur, but giddiness, 
restlessness, and slowing of the pulse are occasionally noted before 
sleep takes place. The dose recommended is ^ to J of a grain, but Jolly 
states that 1 grain is the proper dose. 

Two other agents may be used to induce sleep if the measures 
previously considered fail ; namely, electricity and hypnotism. 

JSlectricUyp — Electricity is regarded as a valuable agent by those 
aficustomed to use it, but it is generally recognised that its employment 
is empirical. In some cases it produces excitement rather than sleep, 
and it is said “ to be largely a matter of experiment as to who will and 
who will not sleep better after its use.” In the majority of cases, how- ^ 
ever, sleepineseP is induced, and, according to Eskridge, the cases most 
commonly benefited are those in which the insomnia is duo ‘yx) mental 
overwork, worry, alcohol|||m, and supposed hypersemic conditions of the 
brain generally.” Biggs also states that it is most useful in the 
sleeplessness accompanying nervous and mental disorders. 



SYSTSU OF if^IcmE 

j ^ — ; ^ 

";'^^ilbuB modes of electrification^general faradisation, galvanisation 
tk^ k^ad, ceihrical sympathetic, etc., and static electrification — are in 
Uaei - Dr. Lewis Jones recommends general faq^isation or the faradic 
batk, but the majority of electricians are in favour of galvanism. Weak 
currents (1-3 milliamp^res) directed longitudinally and continued until 
the patient feels drowsy, sometimes 15 to ^20 minutes, or even 30 
minutes, and repeated on alternate days, appear to produce the best 
results. ( 

In some cases static insulation is preferred, and positive insulation 
is said to be better than negative (Rockwell). The method as practised 
by Dr. H. McClure, late of Cromer, is as follows : the patient, insulated 
on a glass stool, is brought into connection with the conductor of a 
Carr4 or Holtz machine. When thoroughly elecctVified a fine metal 
point is held opposite several spots on the scalp and forehead, but not 
near enough to produce a spark. The sensation is as if a light wind or 
breeze was playing over the part, and sleep is said often to come on 
while the treatment is being employed (Whitla). 

The influence of electrification, in whatever way it is used, is said to 
be both temporary and permanent. The temporary effect occurs during 
the first few nights, and is never so great as that obtained from drugs. 
But the permanent influence is the end to be obtained. As compared 
with drugs electricity possesses the advantages of being free from ill 
effects, and the danger of forming a habit, but in some cases it fails to 
act, and may even aggravate the symptoms; consequently its effects 
must be carefully watched (Riggs). 

Hyj^tism , — Cases of insomnia, rebellious to all other forms of treat- 
ment, may be treated by hypnotic influence, but only in the hands of 
a properly qualified and specially experienced medical man. Under such 
conditions I believe it to be a valuable therapeutic agent. 

Somnolence. — Somnolence, or excessive sleepiness, as previously 
mentioned, occurs in persons of feeble intellect. Some old people also 
sleep a great deal. In cases of organic brain mischief, especially cerebral 
syphilis (Buzzard), and in some epileptic and hysterical persons, somnolence 
is met with (vide art. “ Hysteria ”). It has also been attributed to the 
reflex irritation caused by round worms, as the removal of these has 
caused the somnolence to cease. Some sufferers from anaemia, leukaemia, 
and myxoedema sleep too much, the last more especially is the daytime. 

The sleeping sickness, or negro lethargy of the West Coast of Afridti, 
is, as its name implies, attended among other symptoms by drowsi- 
ness, which gradually deepens into somnolence and profound coma 
(see article on this disease, vol. ii. p. 479). 

^ Dreams .and Nightmare occur when certain cortical centres are 
active, whilst others are in abeyance. They frequently arise from indiges- 
tion ; but occasionally they are the forerunners of apoplexy or insanity. 
<<The recurrence of a peculiar and unusual dream night after night. 
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particulalrly if it is of a terrifying kind, should always aipuse suspicion ” 
(Macfarlane), A patient of mine, an old lady of eighty-one, had a 
most distressing drealh a day or two before an attack of right 
hemiplegia. 

The Night Terrors children arise in connection with alarming 
dreams. They usually occur in neurotic children, from one to four years 
old, during the first hour or t\^o after they go to bed, when the sleep is 
most profound. Dyspepsia is the commonest exciting cause. Children 
troubled with this affection need soothing by a mother or skilful nurse, 
careful dieting, a sV)machic mixture or powder, and a dose of bromide 
at bedtime for a fewjiights in succession to calm the cerebral centres of 
emotion. 

Sleep-talking or somniloquy, and Sleep-walking or somnam- 
bulism, are states in which the whole brain is not asleep, but certain 
centres continue in activity. Some persons, whilst apparently asleep, 
may even carry on a conversation, as if they were awake. 

Somnambulism, which has been described as an acted dream, runs in 
families, and occurs about equally often in the two sexes. The subjects 
of it can perform extraordinary feats, such as unlocking doors, walking 
in dangerous places, as on the edge of a precipice in the dark, scaling a 
partition of considerable height (8 to 10 feet) between two sleeping- 
apartments ) and they usually do all this without injuring themselves. 

It is necessary in some of the worst cases to keep the patient in a 
room locked from the outside, to fasten all windows, and occasionally to 
chain one leg to the bed, so as to wake him if he begins to walk. The 
general health should, of course, be carefully attended to. 

J. B. Bradbury. 
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EPILEPSY 

The Name. — Epilepsy is a disease of which the chief feature is the 
recurrence of sudden brief attacks in which consciousness is lost, and with 
it the control of the muscles. In consequence the patient falls, and the 
malady received from our ancestors the apt symptomatic name of the 
“falling-evil” or “falling-sickness.” But the muscles commonly pass 
into a state of involuntary contraction, sometimes slight, but generally 
intensely energetic, fixing the frame in some strained posture, stopping 
the breath until the aspect is that of strangulation, and passing away in 
violent shock-like spasms which leave him in a stato of unconsciousness 
with life only not extinguished. To the Greeks it seemed that the attack 
must be the work of some unseen agent of demoniacal ferocity and strength, 
and hence they gave the disease the name of epilepsia, a “ falling upon,” 
as by a spiritual agent. This involved a theorefical pathology which was 
apparently absent from the simpler Anglo-Saxon conception. The same 
idea, however, is preserved to us in the popular designation “ a seizure,” 
and is not quite absent from the name applied so widely ^in the descrip- 
tion of diseases as “ an attack.” 

Definition. — More careful obsei^^ation has shown that neither fall nor 
convulsion is a predominant or even dominant characteristic of the 
disease, common as each feature ia It has shown also that the attacks 
which constitute the malady present variations so grea^ both in degree 
and in character, as to baffle every attempt to frame a clmical definition. 
The only^efinition which embraces all forms is “ recurring attacks, sudden 
and very brief, of disturbances of some of tbs cerebral functions, acting 
on consciousness, which are not due to a cause outside the brain.” But 
this definition is at once too wide and too narrow. It would exclude 
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ases in which local spasm continues for hours, and it would include 
nany cas^ which must be classed as pure vertigo and not as epi- 
epsy, while it would «iot include the cases in which convulsions arc 
he result of a local injury to a nerve, cases which are, it is true, rare 
mough. • 

A nearer appi^h ty adequacy may be found in the pathological 
lefinition that epilepsy is recurring sudden brief discharge of nerve 
jnergy in some part of the cerebral cortex, not duo to the normal cause 
)f such discharge. Exceptions may bo taken even to this description, 
ind their character will appear in the sequel. A definition of epilepsy 
vould not indeed be worth even this slight attempt, were it not that the 
ailure may make ^me facts, to be mentioned presently, more instructive. 
The only use of denifing is to enable us to see better what is on each side 
>f the line. But Nature, when she can, defines a country by a winding 
iver or a range of mountains. We like to ignore all this, and draw 
itraight lines. 

Pathological definUion , — Accordingly it may be worth while to see 
vhat the pathological definition marks off. The sudden discharge of 
lerve force, so conspicuous in a convulsion by the muscular spasm it 
)roduces, may be traced also in all the minor forms of the attack. In 
he sensory centres it acts, as we say, “upwards,” so as to influence 
consciousness only, and may cause, for instance, an appearance of bright 
itars. When the attack consists of loss of sight, or simply of loss of 
consciousness, there is an apparent exception. We associate “ discharge ” 
►vdth over-action. But over-action in one part may arrest action in 
mother. 

The sudden liberation of nerve energy in the gray matter of the 
cerebral cortex occurs in epilepsy without the normal stimulus. There 
s much in this statement that will render the facts of the disease more 
dgnificant, although it is only possible to glance very briefly at that 
ivhich underlies it. 

The function of the nervous system, and especially of the cortex of 
the brain, depends ui)on a capacity for instant release of nerve energy. 
The instantaneous refle!t action, the instant lx)und away of a frightened 
animal, prove that the gray matter must hold nerve force almost released. 
Releas^ from what 1 We must regard the energy of nerve and muscle 
which is excited by a touch upon the skin as a form of physical energy, 
^culiar becaELse acting under the influence of life, released and conducted 
in living tissues. It is probable that the energy from which nerve force 
is released is latent chemical energy ; with this latent chemical energy is 
inter-atomic and inter-molecular motion, and that nerve energy is a form 
of transmitted motion by transmitted chemical processes. The reasons 
for thinking this I have stated elsewhere (1). 

The point for us now is that the nerve force must bos ready for 
instant release in the gro^ matter. Whatever its source, it must be held 
in a state of moat delicate equilibrium by the restraint which keeps it un- 
released but ready. Indeed, there is good reason to think that, to use 
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a simile, the veijpels which hold it mast be not only filled to the brim 
and delicately poised, but must be actually overflowing. Both the facts 
of the constant process of nutritional change, and the evidence of constant 
activity in the nervous system, lead to the conviction that the readiness 
of the nerve energy is obtained by its constant overflow, that the chemical 
processes which induce its sudden generation are«.always going on in slight 
degree, and that only thus is it kept so as to be released at once in the 
needful degree. r> 

But this involves a conception of extreme delicacy of adjustment between 
the chemical relations — the tendency of the atoms to unite in fresh and 
closer combinations and release their latent energy, that is, their surplus 
motion — and the attraction which keeps them from doing. It makes 
it easy to conceive that the slightest deviation from* the normal relation 
between the atoms and the molecules may bring these into a position in 
which the equilibrium is suddenly overturned, and a quick combination 
and sudden release of energy occurs. We can understand that this may 
be from that marvellous inherited tendency which produces such precision 
of correspondence between parent and child in the process of nutrition, or 
that it may be the result of acquired causes, from the sudden shock of a 
concussion, mental or physical, or of a cerebral lesion which has slightly, 
but only slightly, implicated the gray matter in a certain part of the 
cortex. Indeed, when we consider what the state of the nervous system 
must be in its natural function, we cease to wonder that many persons 
become epileptic without any traceable cause, and our marvel rather is 
that all persons are not liable to such fits. 

The release is normally effected by a stimulus of a certain character 
acting in a certain direction among the complex molecules of the nervous 
system, the arrangement of which facilitates its transmission and action. 
In the lecture referred to (4) it is maintained that such a stimulus may be 
best regarded as atomic motion which, added to the prei existing motion of 
the latent energy, causes this to form the new and fresh combinations in 
which there is less constant motion. 

A morbid relation of the most delicate and minute character between 
the molecules may make them susceptible to moti6n which comes by some 
other path which we do not discern. Discharge without the normal 
stimulus may not mean discharge without any stimulus : yet even this 
is possible; we can conceive that the defective equilibrium may entail 
a disturbance of the balance, when a certain point is relkched, and p, 
discharge which has no other cause than the nutritional augmentation 
of its own tendency. 

The important fact thus is that an extremely slight derangement of 
the constitution of the nerve tissues may cause a liability to sudden 
Vlischarges of nerve force, slight and local or severe and wiHe. 

RecurriTg tendency constihUes the disease , — But another equally important 
fact must be recognised. The liberation of newous energy involves the 
escape of some atoms of the nerve tissue which are at once rdjplaced from 
the plasma adjacent to them under the mysterious nutritional influence of 
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life. The rearrangement is the same, and yet not quite the same. It 
difiers in just the degree and character to make the same* release of nerve 
energy more easy. Ewry action paves the way for its own recurrence. 
The eflfect is greater the more frequently its occurrence. This is the 
secret of the acquisition of skill; it constitutes the physical basis of 
memory ; it is this whiqh facilitates the repetition of a given morbid 
process, and this causes the recurrence of discharge which makes epilepsy 
a persistent disease. The recurrence of attacks is one great feature of 
epilepsy, and the recurrence is in great measure the result of the previous 
attacks. Every fit is in part, at least, the result of those which have 
preceded it, and in part a cause of those which follow it. Hence the 
immediate cause qf the first fit must be regarded as the cause of the 
disease, although thS essential cause is the disposition, that is, the state 
of nutrition, which makes such discharge possible. When equilibrium is 
unstable a trifling influence may overturn the balance, and cause an effect 
quite out of proportion to the apparent cause. The degree of instability 
may, of course, vary ; and when it is not great the first attack may have 
been due to some cause of considerable power. Even then, however, we 
must ascribe the special effect to the special predisposition. 

These considerations will make it easier to understand the causes of 
epilepsy in so far as they are comprehended. But one other important 
question must also be noticed. 

General and local change , — In what is called “ idiopathic epilepsy, that 
which is largely the result of inheritance, the morbid state consists in some 
trifling alteration in the chemical constitution of the gray matter in which 
the instability spoken of consists. But a similar instability may be the 
result of obvious disease. It is not indeed directly due to disease that 
can be seen in the damaged part, because for disease to be visible 
the destruction of nerve tissue must have made even morbid action 
impossible. But beyond the visible disease, whatever its nature, is a zone 
of altered nerve tissue in which the slightness of the change permits 
activity in altered form. In such cases the discharges spoken of may take 
place. Arising locally, they spread through the brain according to their 
energy, and then leaved tendency to repetition, which involves parts un- 
affected by the primary disease. It is not customary to include under 
the term “ epilepsy ” active progressive brain disease, such as a tumour, 
even though it cause epileptiform convulsions. But there is a large el^s 
qf cases in '^hich an old spot of disease induces such discharges, which 
may be slight or local at first, but spreading when more intense, and 
ultimately leaving a general disposition which may be hardly distinguish- 
able from idiopathic epilepsy. Although these cases are quite distinct in 
primary causation, they are not practically separable from those of idio- 
pathic epilepsy. 

Per^uatian of reflex amtwiwww.— A third group occupies #a curiously 
intermediate position. There are cases in which some local irritation, for 
instance in fhe intestinal canal — generally tapeworm — has excited “ reflex 
convulsions,” which had been so many times repeated before their cause 


76a sysr^Ar 

waB temoved, that a persistent habit of brain function was established. 
This may happen even without any inherited disposition. It is possible 
that some other influences, acting on the nervous system from the outside, 
may have a similar result. Such cases do not ultimately differ in any 
important way from the common idiopathic disease, but it is necessary 
that their initial character should be discerned. ^ 

Source of the discha/rge , — I have spoken of the discharge of nerve energy 
as proceeding from the gray matter and not from the nerve-cells ; and it 
may be noticed that nothing has been said of morbid changes associated 
with the idiopathic disease. The two omissions are connected in a 
significant manner. Up to the present time it has been a fundamental 
conception that the nerve-cells from which the fibres proceed are the 
source of the nerve energy which passes along the fibres that proceed from 
them. Apart from any opinion regarding the electrical nature of nerve 
force, the obvious analogy between the large cell as a generator and the 
sheathed fibre as a conductor, has aided in fixing firmly the conception. 
But the labours of histologists, of Max Schultze thirty years ago, and of 
Bamon y Cajal, of Schafer, and others in our own day, coupled with the 
known facta of physiology, make it necessary to relinquish this simple 
and attractive notion. We must, it would seem, regard the function of 
the nerve-cells as nutritional only. On them depends the life both of the 
processes, short or long, which conduct to them, and the long axis-cylinder 
process which conducts from them. Through the cell pass the separate 
fibrils of which the apparently homogeneous axis-cylinder really consists. 
These arise, without continuity with others, in the spongy gray matter ; 
becoming associated in the “ branching processes ” they reach the ner\n 
cell to pass through its protoplasm without interruption. We must 
regard the spongy gray matter as the substance in which the nerve 
impulses arise under the influence pf other impulses conducted to it ; 
and we must therefore look to this, and to this alois^e, as the place in 
which any alteration exists that underlies the phenomena of epilepsy. 
The eyes of the observer hitherto have been fixed on the cells and 
on the cells alone. We do not yet know how to unravel the complex 
structure of the sx>ongy substance so as to discein the normal relations 
and aspect of its constituents. We are not yet on the threshold of the 
observation of such local disease as must exist in idiopathic epilepsy. 
Perhaps we never shall be. But it is at least easy to see why we at 
present know nothing of the pathological anatomy of the m&lady. Even 
the aggregations of atoms which form the organic “ molecules,’^ under the 
influence of life, are far beyond our power of observation ; so far, indeed, 
that a vast amount of change, involving extensive and constant functional 
disturbance, may result from a change in nutrition which cannot be 
l^cognised by any means at our disposal. Any perceptible^hlterations are 
more likelyc,to be the result of the functional disturl^nce than the cause 
of it. Functional action involves local vasculai^ disturbance, and this, if 
intense, may be manifested by such visible effects as are leen in the 
medulla oblongata in hydrophobia. But before we can hope to discern 
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that which is connected with the finer disease of the spoi^y gray matter, 
we miut first become conversant vnth its minute features under normal 
conditions. ‘ • 

Causes. — ^The preceding sketch of the etiology of epilepsy should make 
it easier to understand the facts of its causation, and should also make it 
unnecessary to dwell on t^eir significance. The most important impression 
which the reader should retain from it is that the conditions of the nonnal 
action of the brain involve a state of tension ready for release of energy, 
and a delicate equilibrium which makes the abiioinnal sudden liberation of 
energy readily produced, either in consequence of a slight primary per- 
version of the conditions on which the balance depends, or a sudden and 
excessive shock t^ them. 

Heredity . — Epilepsy is an inherited disease. Epilepsy and insjinity 
certainly run together in families. The general tendency to one involves 
also the tendency to the other, although not often in the siime individual. 
In seeking for the family antecedents of epilepsy, it is found that insanity 
is the only other disease to be taken into consideration. Other neuroses 
have too many different connections, or these are of so common a kind as 
to bo comparatively insignificant. But if only epilepsy and insanity are 
considered it is found that in half the cases of epilepsy there is a family 
history of one or both of these diseases. If the facts bo gathered from 
the lower classes, who seek relief and yield data at the hospitals, this 
association can only be traced in a third of such jiatients. But when 
cases are carefully investigated in piivate, the proportion rises to one-half : 
and even this estimate is doubtless below the truth. In the present 
generation the morbid facts are generally known, but unplefisant events in 
antecedent generations are often unmentioned in a family, and the know- 
ledge of them may thus be lost. 

Of diseases outside the nervous system, it is not possible at present to 
discern any which stand in a definite relation to epilepsy. Phthisis was 
once thought to be connected with the disease by some hereditary 
mechanism, and the cases of phthisis to be heard of in the families of 
epileptics are many. But the ratio is not found to be larger than in the 
families of those who “are not epileptics, and an investigation from the 
side of phthisis clearly showed that the apparent connection was due to 
the frequency of phthisis. In the same manner it is not possible to say 
whether inherited gout has an influence in the production of epilepsy. It 
is difficult “ft) resist the e'\’idence of a connection between inherited gout, 
migraine, and neuralgia ; but the connection between these diseases and 
epilepsy, although definite (at least so far as migraine is concerned), is yet 
so slight and infrequent as rather to oppose than support the idea that 
inherited gout is a factor in the production of epilepsy. That the 
individual subject of epilepsy may suffer more in consequence of tile 
systemic disturbance of gout is of course intelligible witho^jt any causal 

relation. i r -i u u- 

The cdhsanguinity of parents necessarily intensifies the family habit, 

but there is no evidence that it has any influence in producing the disease. 
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Such marriages are indeed far too rare to furnish any material from which 
an opinion can be formed. 

Sex , — The influence of sex at all ages is not great. For eveiy twenty 
males twenty-one females suffer from epilepsy. This is the result of a 
careful comparison of nearly 3000 cases, from which all examples of 
hysteria, not associated with true epilepsy, have J^een excluded. In some 
small collections previously published males have slightly preponderated, 
possibly from the inclusion of cases of syphilitic brain disease. 

Age has a great influence on the pr^uction of epilepsy. This may 
indeed be expected from the tendency to spasm and coni^sion which is 
conspicuous in childhood, which lessens as the stability of full development 
is achieved, and is again increased during the changp with which the 
period of childhood ends. The periods of this chaifge, and of the first 
three years of life, are those in which epilepsy most frequently commences. 
One-eighth of all cases begin in the first three years of life, transient 
infantile convulsions being excluded. Not less than a quarter of the cases 
begin in the four years, 13, 14, 15, and 16, which, in the majority of cases, 
include the epoch of puberty. In the second decade, indeed, the malady 
commences as a continuous disease, in no less than almost half the cases ; 
and in the first decade in more than a quarter : thus three-quarters of the 
cases of epilepsy begin before 20 years of ago. The third decade is 
responsible for another sixth, leaving only one -twelfth to commence 
after 30 years of age. But the persistently recurring fits may begin 
as late as 70 years of age. Yet only one case in 200 commences 
after 60. 

Sex aind age , — There is apparently an absolute identity of the two 
sexes in the early period of embryonal development. There is a similar 
correspondence between them in their nervous characteristics in the early 
period of separate existence, especially during the first two or three years 
of life. Yet the existence of a profound difference in the nervous system 
of the two sexes is shown by the fact that in cases of epilepsy commencing 
in the first ten years of life the females exceed the males by 8 per cent, 
and the difference is greatest in the first year, in which the males are 
little more than one-half the females. Puberty ha& a far more profound 
influence on the nervous system of females than on that of males, and 
their excess rises, in the second ten years of life, to 20 per cent. With 
adult life the influence of sex is changed. In the third decennium the 
disease begins in the same number of males and females. Between 30 ^ 
and 40 the males are for the first time in excess by no less than 20 per 

S tL Between 40 and 50 their excess attains nearly 30 per cent. 

ust 50 the same relation persists, but the numbers are too few to 
mit accurate comparison. Cases of idiopathic epilepsy begin in males 
up to 75, but almost, if not quite, exclusively in males. We may find 
an explanation of these facts in the exposure of the nervous system to 
more constant strain of anxiety in men, but it #nay also be that some 
compensatory indisposition is developed in women who have fiiaintained 
stability through the trying period of development. Certainly facts yield 
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no support to the existence of any special danger at “the change of 

^hich transition has certainly*been very much 

Jge, sex, a^ A«edi?y._The influence of heredity is considerable at 
every age, although it lewens progressively as life goes on. Combining 
the cases seen in hospital work with those seen in private, we find the 
total peroentoge of heredity is 41 per cent— about 8 per cent less than 
that found in the cases seen only in private. In the firat 20 years the 
percentage of heredity is 44, In the second 39, in the thiid 29. Cases 
with inhontance are met with up to the latest period of life at which 
epilepsy begins. 

The proportion of the sexes in the cases in which heredity can be 
traced is almost the^me throughout life as in the total number at each 
period of life. 

The large proportion of cases in which no prcdisjiosition can lie 
traced need occasion no surprise, if we remember that the conditions for 
the^ sudden release of nerv’e energy essential to the normal action of the 
brain, must entail a liability to abnormal readiness to discharge on such 
slight disturbance of nutrition as may be conceivably brought aljout by 
causes which we cannot at present recognise. 

Proximate muses . — So far as we know and can interpret the facts of 
the disease, we regard a certain persistent condition of the nerve tissues 
as the most general element in the causation. In a considerable profior- 
tion of the cases, however, the first attack is referred, with more or less 
reason, to some more immediate cause. In most cases this morbid 
influence is too slight to do more than determine an event for which the 
conditions exist. It is either like the giTidual rise of temperature which 
brings about explosive combustion, or a spark which immediately excites 
a discharge of explosive material. 

In one-half the cases a proximate cause can be traced. Such a cause 
is more frequently met with in males than in females ; perhaps because 
the predisposition is more powerful in the latter and needs an exciting 
influence less frequently. In infancy, nevertheless, the first fit seems to 
be excited as frequently in one sex as in the other. After puberty, and 
to the end of life, a proximate cause is recognised more frequently in 
males ; and after 50 it seems to be rare for the onset not to ))e distinctly 
excited. 

Pariwule^ cauees . — Infantile causes. — A considerable number of cases 
^f epUepsy date from infantile convulsions. In most of these the first fits 
occur during retarded dentition (commonly with other indications of 
the state called rickets) as definite convulsions, or as very slight “ minor 
attacks ; these persist to puberty, and then become definitely epileptiform. 
In other cases they may cease for a year or two and recur as mino^- 
attacks. There is every gradation between persistency and an interval 
lasting from the first dentition to puberty, lliis suggests ttfkt the early 
convulsion^ had product a lasting modification of the brain, one facilitat- 
ing thei tendency to discharge at certain developmental e 2 )ochs, and when 
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souls it^ieitetion induced ftn attack. In about one-tenth of the total 
number of cases of epilepsy some such influence must be ascribed to 
infantile convulsions. ^ 

The popular connection of these fits with the process of teething has 
probably a very slight foundation in fact. A ^ght local irritation may 
have an exciting influence, but the chief factor is the general retardation 
of development. This of necessity has most* influence on the nerve 
structures, which are either the least developed structures, or have most 
recently attained structural completion. The highest, controlling centres 
are latest to develop, and will suffer most from any hindrance to develop- 
ment. The motor centres which subserve reflex processes in the cord and 
brain have then an insubordinate excess of function ; and among these 
lower centres we must include the structures of the {uOtor cortex as well 
as those of the spinal cord and mid-brain. It is not difficult, therefore, 
to perceive a process by which simple retardation of development shall 
induce the reflex over-action which gives rise to tetany, to carpo- 
pedal contractions, to laryngismus stridulus, and to actual convulsions. 
The influence which is exerted by this process leads to ordinary 
idiopathic epilepsy ; but the attacks which connect the early and later 
attacks are often those of the minor form, and their character and 
significance is commonly disregarded by those who have the care of a 
cUld so afflicted. 

In connection with the early origin of epilepsy, it should be noted 
that cases of another class are due to the sudden occurrence of a 
cortical lesion on the surface of the brain at some time in the first two 
years of life. This may cause hemiplegia, transient or persistent ; or an 
initial weakness so slight as to attract no notice, especially if the lesion be 
the result of some prostrating illness. In the latter case the lesion is 
near the motor centres, but does not involve them; and disease so 
situated is especially apt to give rise to subsequent convulsions. These 
cases are distinguished by the severity of the initial coflvulsions, by their 
frequently unilateral character, and by the fact that the slighter fits at a 
later age distinctly begin on one side and involve this chiefly. Although 
such cases are essentially different from those of^ idiopathic nature, the 
frequently recurring discharges seem to induce a similar state of the brain ; 
and not uncommonly minor attacks appear quite similar to those of the 
idiopathic form. 

In a few cases, which must be referred to infancy, although the 
attacks may present themselves at a later period, the cause is damage to 
the cortex during the process of birth. The amount of mischief in these 
cases is seldom sufficient to cause the characteristic bilateral motor 
affection known as ** birth palsy”; and the recognition of the cause 
is often difficult. Cortical injury is to be suspected, however, when 
convulsions are manifested in the early infancy, or after dentition, of first 
children wlSbse birth had been tedious ; and this is especially probable 
when symptoms during the first days of life p&int to some c amount of 
meningeal hemorrhage. 
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I^rym op near the motor cortex may lead to recurring convulsions : 
but theM oegin m particular parts which correspond to the position of 
the Imon. c^s are rare. In some cases, however, general 

convulsions, hke those of idiopathic epilepsy, follow some more general 
concussion which has possibly a widespread influence on nutrition. Yet 
it must remembered that injury involves a mental as well as a 
physical shock, and mental shock, as will be seen, is a potent cause of 
epilepsy. 


Toxic influence. — A firs^ fit may occur during or immediately 
after an acute specific disease ; but only one specific disease has this 
sequence in any considerable proportion of cases of epilepsy. This is 
scarlet fever. ^ The first fit may occur during the disease, and when it 
occurs after it thbrp is seldom any renal sequela with which it can bo 
associated. 


In rare^ cases some other toxic state of the blood is the apparent 
cause. This may be due to some perverted chemical process within the 
such as that which results from chronic kidney disease, in which 
recurring convulsions may apparently arise independently of unemia 
in the strict sense of this word. It must be remembered that the 
abnormal chemical process which we can trace must be associated with 
other chemical changes that we cannot trace, and that these may often 
have far more toxic results. 


Eimtwml disturbance . — As a direct excitant of the first fit intense 
sudden alarm takes the first place. It can be traced in a considerable 
proportion of cases. In many instances the cause of the alarm seems 
absurdly inadequate; but that which seems inadequate at first sight 
may not seem so on further consideration. An illustration may be 
^ven to which particular exception was taken by a French author, when 
it was first mentioned, on account of its trivial character. Mere minute- 
ness of excitant, however, becomes unimportant if it act as the spark 
in an explosion of gunpowder ; and it must be always kept in mind 
that the essential c^use is the internal predisposition. The instance 
referred to is that of a nervous sentinel who was on duty one dark night 
near a churchyard. 4^ white goat suddenly ran across the churchyard 
and jumped upon the low wall. The man, convinced it was a ghost, shook 
with terror, but was unable to desert his post. An epileptic fit soon 
followed, which was succeeded by others. 

The disturbing effect of sudden fear seems the greater when it cannot 
^have its normal consequence, namely, the energetic discharge of the motor 
centres to escape from danger: There is action upon them, but it is 
X>erverted in effect ; it disturbs their nutrition and deranges their function. 
The immediate effect is seen in the trembling, which has thus become a 
synonym forbear ; the remote effect is seen in such maladies as epileps]^, 
chorea, paralysis agitans. 

A true epileptic fit seldom follows the sudden fright infbantly. An 
instant fit Js more comAonly hysterical, and sometimes perhaps preserves 
the patient from the more enduring malady. An epileptic fit generally 
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oocors within a week, and if a longer interval elapses the relation to the 
cause is doubtful ^ 

Prolonged anxiety seems also to be a definite cause, although the 
more gradual mode of its influence makes it less easy to trace with 
certainty. Acting upon a predisposed person it seems to be influential 
at all ages, and in the later period of life often mthout any predisposition. 
The affection commences then chiefly in the malV3 sex, and it is rare for 
the sufferer not to have been subjected to a long mental strain. The 
way in which this cause acts is less perceptible than in the case of sudden 
fear. It doubtless depresses the nutrition of the whole nervous system, 
for there are few chronic degenerative diseases of which it may not be a 
cause ; but probably its influence in producing epilepsyt as with the other 
causes in earlier life, is the result of a definite predisposition on the part 
of the structure concerned ; how this predisposition arises we have no 
knowledge. 

TUjlex, causes , — ^The chief peripheral irritation which can be regarded 
as a cause is that of intestinal worms. It seems to be only from irritation 
in the intestine that general convulsions result. These cases illustrate 
the manner in which convulsions are self-perpetuating by the primary 
disposition already mentioned. 

Irritation of the nerves of the limbs is so rare a cause of epilepsy 
that doubt as to the occurrence of fits from this cause is not unreason- 
able. It is certain that they occur too seldom to merit si)ecial 
description. 

Symptoms. — The severe epileptic fit is that which has always been 
the recognised type of the diso^er, and therefore may be first described. 
The sufferer, with or without some momentary sensation — ^a sensation at 
the epigastrium, or of some special sense of vertigo or the like — becomes 
unconscious and falls, often with violence, as if hurled down. The fall is 
often such as to cause some injury to the patient, or to involve him in 
some danger, as of fire or water. The fall is due to Aivoluntary spasm 
inconsistent with the maintenance of the upright posture, whether of 
standing or sitting. The spasm is tonic, and affects all the muscles 
of the body; in those of the chest it occasioni^ an expiration which, 
if it coincide with spasm of the laiynx, may cause a strange cry. 

Although general, the spasm is seldom equal on the two sides ; the 
head therefore deviates to the side on which the spasm is most intense, 
and the arms are not moved equally. They are often slightly iflexed at the 
elbow, which is separated from the trunk; and the fingers are in strong* ‘ 
“interosseal flexion.” Occasionally the •hands and wrists are strongly 
flexed, in which case sometimes the elbow is also flexed and the hands 
are brought in front of the body. The legs are usually extended, 
iljlthough often not completely. In some cases, with strong«^exion of the 
arms, the legs are drawn up. The mouth generally deviates a little 
towards th# side of the greater spasm, towaris which also the eyes are 
often directed. After about 30 seconds, during Vhich time the arrest of 
breathing renders the face cyanotic, tremulous variation in the tonic 
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spasm is observed ; this soon increases to definite re^Mssions, and to 
^ the jerjcs of ^ the clonic stage. The remissions deepen until they be- 
come intermissions, and soon aftenvards, at the end of about another 
minute, occurs the last jerk, which is often as violent as those which have 
preceded it; the patient tJhen lies in a state of exhausted relaxation. 
During the stage of clonip spasm the cyanosis lessens, because there is 
movement of air into and out of the chest ; this causes saliva to be 
frothed out of the mouth, often attended with blood in consequence of 
the tongue being bitten. The tongue shares the clonic spasm, and on 
account of the inequality of this the tongue is pushed to one side, so 
that the edge is cut between the jaws. As it is very rarely pushed 
between the teeth l^jcforo the jaws are brought together, the tongue is not 
usually bitten in the %tage of tonic spasm. Some patients never bite the 
tongue, apparently because of some special character of the spasm. Urine 
is often passed during the attack, a symptom which is prolwibly due to 
extension of convulsive spasm to the wall of the bladder, seeing that it is 
discharged with violence, and in no proportion to the degree of general 
muscular contraction. 

Attacks occur of less severity in every degree, even to that in which 
the occurrence of muscular contraction can scarcely be recognised. In 
idiopathic epilepsy the initial tonic spasm is a general characteristic, and 
in the slight fits it may be the only spasm. A brief stillness may 
indeed alone represent an attack. Cases in which a general convulsion 
of very slight degree consists only of tonic spasm are exceedingly rare. 

In this respect convulsions which begin locally, from local disease of 
the brain, stationary or active, present an absolute contrast to the 
idiopathic form. In the former the attacks begin by local clonic 
spasm in the part related to the spot in the brain at which the disease 
has raised the excitability to a morbid degree. The spasm thence spreads 
throughout the side, and then may involve the other side. If the dis- 
charge is intense the spasm may extend with such rapidity that the 
second side seems to be involved almost from the outset. Moreover, the 
first clonic convulsion may quickly change to tonic spasm, which then 
runs a course similar t<J that presented by the idiopathic form. Ibis 
change is apparently promoted by the effect of repeated discharges on 
the whole motor gray matter of the brain, which produces a tendency tx) 
general discharge that may ultimately be almost as intense as in idiopathic 
ejjilepsy, and ftiust be considered in assigning such cases to their proper 
position. This view is emphasise^J by the fact that the minor attacks, 
presently to be described as occurring in the idiopathic form, may appear 
in the cases of old stationary organic disease. 

In such severe fits consciousness is not always lost at the onset. In , 
a small proportmn of them some abnormal state or symptom exists for 
an hour or two before the attack. In a much larger proportion the 
onset of the attack is preceded, for a second or so, by some sen^tion or 
other disturlJtince of consciousness. This is called the “ warning ^ of the 
attack, or, in medical terminology, the *‘aiu*a. This old Latin name 
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for 1^6 premonition seems to have arisen from special notice of the cases 
in which local disease of the brain and local discharge cause such partial 
commencements of the attack as twitching contraRjtions, the clonic spasm 
above mentioned, or some sensation in the part, generally tingling, which 
begins in an extremity and passes up a limb. But it is probable that 
the origin of the term was connected with the idea, dominant then and 
for many a century afterwards, that the arteries contain air; and the 
ascent of the sensation was attributed to the ascent of an unnatural 
vapour in these vessels. The term “ aura,” like “ hysteria ” and many 
others, has suiwived its original associations, and persists as a simple 
synonym for the immediate warning of the fit. 

This immediate warning is of great importance. Except in the cases 
of extreme local instability of the cortex, generally Mue to local disease, 
the warning is some sensation. The sensation is the effect on conscious- 
ness of the initiating process of discharge, which begins in structures 
through which those are influenced that are highest in function, re- 
lated, that is, to consciousness. The warning is thus an indication of 
the part of the brain in which discharge begins, because the place where 
it first attains such an intensity as to cause a sensation must bo 
assumed to be the place at which it starts. In general the sensation is 
uniform in the same case; occasionally it undergoes a change in the 
course of time. 

The importance of these warnings is increased by the fact that they 
are perceived more regularly and in greater degree the slighter the 
attack. This is true through the whole range of degrees, until at last 
the lowest level is reached in which attacks may consist only of the 
“ warning ” or “ sensation ” ; sometimes with imperfect loss of conscious- 
ness, sometimes with no appreciable impairment of it. This has led to 
the popular use of the word “ sensation ” as a synonym for the minor 
ittacks. As a rule the warning of the slighter attack, with definite loss 
>f consciousness, is the same as that of the severer forms, should con- 
sciousness persist long enough for perception. Sometimes, indeed, the 
slighter attacks are heralded by a different warning, but the common 
correspondence makes it well to consider the wlirnings of attacks of all 
degrees together. 

The relative amount of the process of discharge that is perceived by 
consciousness varies. As already intimated, it may be the whole, the 
disturbance ceasing with the warning, consciousness not b^ing impair^. 
In other cases there is merely a partial impairment of consciousness, 
enough to prevent perfect recognition of the surroundings, so that they 
seem to be unfamiliar and strange. Every form of aura may, however, 
be followed by definite loss of consciousness, which in slight attacks is 
usually momentary. It is prolonged in many cases, in af^earance, and in 
reality s($ far as the self-consciousness which involves memory is con- 
cerned. There may be a moment in which the patient is obviously 
unconscious; this is succeeded by a few minutes of automatic action, 
rambling talk, attempt to undress, and the like, in whiclu^ another person 
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would not imply unconsciousness ; although the patient may remember 
absolutely nothing of that which has occurred. Such a %tate may follow 
an attack in which tlmre was slight spasm, but it hardly ever follows 
an attack with severe convulsion. This setiuel will be considered j)re- 
sently. ^ 

Frodroma. — Besides the immediate warning, or when there is none, a 
few patients are conscious of some unusual symptom which tolls them 
that an attack is impending. There may be peculiar mental irritability, 
or sudden jerks, or definite *minor seizures. It is important to keep 
these distinct from the immediate warning, since a patient when asked if 
he or ^he knows that an attack is coming on, will often say “ Yes,” and 
describe such prodfoma, even when there is no immediate warning. 

Fi/i'nis of aun^ — The chief forms of warning may be briefly con- 
sidered. Their interest is great, but their practical value is almost 
limited to the detection of attacks, which might otherwise be unperceived, 
by the evidence this character affords, and by their indication that the 
instability is the result of a local lesion of the bi ain. 

Motoi' phenomena, — Local clonic spasm in the limbs is too rare in 
idiopathic epilepsy to be worth mention, except in connection with 
organic brain disease. 

A definite but unusual commencement is by the act cd i unning. A 
patient may run forwards several hundred yards, and then fall in a fit. 
Another may turn round and walk back, and then fall. Anothei* may 
turn round two or three times, and then fall unconscious in an epileptic 
convulsion. We ctinnot really explain these co-ordinated motor symptoms, 
but the last is obviously connected with the most common warning c)f 
which a memory is retained by consciousness ; namely, vertigo. 

The giddiness which is a common warning of an epilc])tic fit seems 
to be a purely motor symptom, the result of the influence on conscious- 
ness of the greater energy of the centres of one hemisphere. Hence 
as a rule the pafient seems to turn towai-ds the side which is most 
convulsed ; and it seems to him that other things are turning in that 
direction, because he imputes to objects the movement he seems to hiivc. 
If this terse descripticp seems not to be cleai’, it will probably become 
clear if carefully thought over. Occasionally the features of the vertigo 
described are difficult of explanation. 

Vertigo involves a false perception of the relation of the individual 
to his environment, and this constitutes inaccurate, that is, inipeifect 
eonsciousness. 

But in simple vertigo, apart* from epilepsy, definite loss of conscious- 
ness is almost unknown. In epilepsy it is almost, perhaps quite const»iiit. 
The sensation of turning may be associated with a visual aura, the 
appearance oi^n object which moves from one side of the field of vision 
to the other, and which the patient seems compelled to follow until its 
disappearance. Often the side on which the object appears is that 
chiefly con^lsed, the sifle of the body, that is, opposite to that of the 
brain in which the chief discharge takes place ; and the disappearance of 



77*. 


SYSTEM^ OF MEDICINE 


the object on the opposite edge ^of the field of v^on is followed by a 
turning of the head in the convulsion. Ibis fact illustrates the extreme 
perolexity of the features of the vertigo in the ^ileptic discharge, and 
indeed alike of vertigo and of the epileptic warning in general. Those 
who desire to pursue the subject further will find some information about 
it in my Bowman lecture (2). The leading fact, however, is the evidence 
of the motor character of the warning, associated as it is with deviation 
of the head and sometimes with rotation of the body. Moreover, as 
sudden vertigo is often the only subjective ‘indication of a minor attack 
in which there is a moment of absolute unconsciousness, this symptom is 
of great practical importance. • 

Local onset. — In idiopathie epilepsy there is seldom more definite 
evidence that the discharge occurs earlier in one .hemisphere, than is 
afforded by the evidence of excess on one side which is shown by devia- 
tion of the head ; but in other cases the onset may be indicated by a 
sensation in the extremity of one limb only, usually by a tingling which 
passes up the limb ; or there may be clonic spasm associated with the 
sensation, or occurring alone. The sensation or spasm may begin in some 
part of the hand, for instance in the thumb and finger. There may be a 
similar beginning in the foot, or in some part of the face, generally the 
angle of the mouth. The spasm may remain local, or may spread 
through the side, or to the other side, with varying rapidity. In all 
such cases there is excessive local instability in the cortex of the brain, 
in the centre related to the special symptom. Such excess of local 
instability is very seldom part of idiopathic epilepsy. It is commonly 
the result of old local organic lesion, which has damaged the gray matter, 
and made that which is least damaged functionally unstable. An 
infantile lesion is the most common cause, but they may be due occasion- 
ally to thrombosis or embolism in later childhood or early adult life. The 
gray matter of the brain is normally so sensitive that discharge spreads 
rapidly and widely in proportion to its intensity. Efepeated discharges 
establish a widespread habit which is practically identical with the 
general brain state in idiopathic epilepsy. The local disease which 
causes the instability is often such as to cause son\e degree of hemiplegia, 
especially at the onset. Persistent hemiplegia is usually due to destruc- 
tion too extensive to permit discharges; hence these cases are often 
called “ post-hemiplegic epilepsy.” It is important, however, to note the 
.manner in which the tendency to discharge becomes established. After 
removal of a small superficial scar attacks have continued; moreover! 
the convulsions which begin locally, in tke hand for instance, and spread 
thence, may be accompanied, after a time, by minor attacks, quite like 
those of idiopathic epilepsy. Such facts prevent an absolute withdrawal 
of cases due to old local disease from those which are* due to some 
general state of nutrition or functional proclivity. We can separate the 
cases of lo<^l disease, sometimes included under the general designation 
“ post-hemiplegic epilepsy,” by their causation ; but we cannot always, or 
indeed often, separate them by their coui'se or ultimate features. 
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One fact regarding this warning deserves note. Ij may be purely 
sensory, apparently a gentle discharge in the sensory elements of the 
central region. This aura may be the result of organic disease, and is 
one of the facts which show that the central region, whence the motor 
impulses proceed, has alscp sensory functions. A gentle discharge of this 
kind, causing, for instan<;e, a sensation of tingling in the foot, may pass 
up the leg, up the side of the body, down the arm to the hand, and when 
it reaches the fingers clonic spasm may occur, Avhich passes up the arm ; 
at this point, as a rule, consciousness is lost in a severe attack. It is ;is 
if the discharge in the sensory elements of the centres rippled through the 
sensory layers until it reached a structural and functional limit, and was 
there turned aside^ to the motor structures, in which it quickly gathered 
force. Again, sueh*a sensory discharge — in the arm, for instance — may 
be accompanied by sudden powerlessness of the arm without spasm. 
Apparently the discharge in the sensory elements simply inhibits the 
motor structures. If a motor discharge begins in the centre foi- the 
foot and causes clonic spasm, this, pissing up the leg and side, may begin 
again in the hand on reaching that level ; it docs not descend the arm 
from the shoulder. 

Bilateral and trunk auiw. — Occiisionally the warning is some sensa- 
tion referred to both legs, which seems to ascend, often to the head ; or it 
may be a sensation in the spine, which is rare and not important. From 
such trunk warnings it is necessary to separate those which ai’e included 
in the next class. 

Visceral aurse. — The onset of an attack is often announced by some 
sensation referred to the viscera, the epigastric region, the cardiac region, 
the throat, or the head. With the exception of the cephalic warning, 
these visceral aurae may be referred to the region whence impressions 
reach the centre through the pneumogastric nerve ; the chief functions 
of this nerve are »represented in the gastric, cardiac, and throat sensa- 
tions. 

The epigastric aura is one of the most common. It may be a ilccp- 
seated pain, sometimes associated with nausea. ^More often it is a 
peculiar undescribable tlbnsation, which often ascends to the throat, rarely 
to the head. When it seems to pass to the head there is immediate loss 
of consciousness. If it passes up to the throat it becomes there a sense 
of constriction or fulness, and of breathlessness — being similar, apparently, 
to the globus^hystericus. The pain which remains at the epigastrium as 
a symptom associated with naus^ may reasonably be regarded as due to 
the central representation of the gastric function of the vagus. This is 
compatible with another fact, namely, that the sensation is occjisionally 
referred to a lower part of the abdomen, since some fibres of the vagiis^ 
pass to the intestines. On the other hand, the sensation which ascends 
to the throat and is associated with a feeling of want of breJth, may ^ 
referred to the central representation of the respiratory function of the 
nerve. HdW extensive this is we can perceive from the relation to 
respiration of the various ways in which emotion is manifested. In the 
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me class may^be included cardiac sensations which are not common 
id are seldom well defined. The most common of these is palpitation. 

Cephalic sensations. — When an epigastric aura ascends to the head, 

1 reaching it consciousnesss is usually lost before the character of the 
)phalic sensation can impress itself so as to be re\dved. This is an 
iteresting fact in relation to the representation in the sensory centres 
[ the brain itself. But occasionally a definite physical sensation in the 
ead is the immediate warning. It can seldom be described except as*a 
rushing,” or “ fulness,” or “ movement in the head.” This lasts presents 
gradation to vertigo by a feeling as if something were turning round in 
tie hea<l, now and then associated v/ith a sense of movement of external 
bjects. ^ 

Olfactory and gustatory. — Special sense warning are not uncommon. 
?he order of frequency is visual, auditory, olfactory, gustatory. It is 
nstructive that flavours, which are perceived only through the olfactory 
lerve (and being caused by substances which enter the nose through the 
)08terior nares, and cause a simultaneous stimulation of the true gustatory 
leiwes), seem to be associated with taste in the central discharge which 
jauses the warning. When this is described as a “ smell ” there is no 
lensation of a flavour. The difference in the mode of stimulation ot the 
same nerve seems to be reproduced in the centres. The olfactory and 
gustatory warnings are almost always unpleasant, but generally transcend 
the powers of description and even of comparison. Our vocabulary is 
quite inadequate to the expression of normal sensations, and far more so 
for those which arc due to processes that seem unlike those which arc 
excited in the normal action of the nerves. 

Auditory warnings. — These are also uncommon. There is occasion- 
ally some simple sound at the moment of onset, such as a whistle, the 
sound of a bell, or a crash. Occasionally there is a more elaborate sound, 
such as music, or voices, and even distinct words. The latter are import- 
ant for the reason to be mentioned in connection with the more elaborate 
visual warnings with which the similar auditory aura is sometimes as- 
sociated. Inhibition of the auditory centre may precede the fit ; there is 
sudden silence, which may bo associated with Sudden darkness, before 
consciousness is lost. The loss of hearing may precede or accompany the 
subjective sound, an association of inhibition of response to external 
stimulation with a spontaneous action on the centres related to conscious- 
ness. ^ 

Visual warnings are more common, than any others connected with 
the special senses. The extreme delicacy of the structure which responds 
to the most rapid form of motion of which we have direct perception 
^ must bo associated with a corresponding delicacy of action in the central 
structures that receive the nerve impulses produced by the waves of light. 
The marvellous difference in the influence on consciousness produced by 
waves which differ only in degree, and noti greatly in degree, as for 
instance in the case of the sensations of red and blue, is 'a fact of far- 
reaching significance. It is not surprising that, when central instability 
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exists, the visual centre should often lead the Avay in the sudden derange- 
ment of balance. The warning may be a flash of light, staffs, sparks, simple 
light, or definitely coloured. There may be more complex sensations of 
objects, faces, persons, Icenes ; and with the List an auditory aura of cor- 
responding elaboration may be associated. It is important to note that 
in those patients who experience such psychosensory aurse there is a 
strong tendency to mentrd derangement. 

Inhibition of the visual centre — sudden darkness — is a frequent 
warning. It may be folloifed (it is seldom preceded) by a “dis- 
charge ” in the centre ; first all becomes dark, after which stai's or a 
luminous object appear. This is an importiint indication of the close 
relation of arrest ,of action and spontaneous action, of inhibition and 


discharge. » ^ 

The various special sense warnings are occasionally associated, most often 
the auditory and visual. The degree of elaboration in each usually corre- 
sponds, although sometimes an aura of low dcgi-ec is succeeded by one of 
greater elaboration. Two I lights in one case were always succeeded by 
the figure of a w'oman. In the case of both the visual and auditory 
sensations there may be a progressive increase or diminution ; lights 
which suddenly appear may become fainter and seem more distant, or 
seem to approach \ sounds may become slighter or seem to bo louder and 
louder. In each case, with a considerable degree of change, conscious- 
ness is lost. No interpretation of these phenomena can be given beyond 
that which is at once obvious to every one who considers them. 

Psychical aurae. — A sudden abnormal mental state may constitute 
the first symptom, and may leave a definite impression upon the memory. 
The brain processes which attend mental states may leave a residual 
effect which permits their subsequent revival ; and their perception may 
be called, somewhat loosely, “psychicjil sensations,” That which pre- 
cedes an epileptic fit may be an emotion or an idea. The emotion is 
almost always somte foim of fear. It may bo definite alarm, and associated 
with the conception of some cause for it, as that of a pursuer from whom 
the patient has to run away, and does actually run, sometimes looking 
back in terror. It may be more vague in character although definite in 
nature, as a sense that whatever is being done is mcjrally wrong. 

Those warnings which take the form of “ ideas * are generally of the 
nature of complex special sense conceptions, especially related to vision. 
Not only a sense of fear be accompanied by the vision of some cause 
4or it^ but the more elaborate visual sensations are such as to involve a 
psychical process. A remarkable instance is that of a woman who saw 
London in ruins, the Thames emptied to receive them, and herself 
the lonely survivor— a manifest psycho-sensory warning. Indeed the 
same combina4;ion may be discerned in many other forms. Its detailg 
have no other importance regarding the disease than indication of a 
special instability of the centres which are concerned with p^chical pro- 


cesses. ^ 

Somnolence. — 


These warnings illustrate the many-sided relations of 
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the condition which subserves subjective consciousness, and through 
which disturbance may cause its apparent arrest. Consciousness may be 
lost and return, with such suddenness that no trace of either process is 
retained by the memory, and the patient is absolufely unaware of the gap 
in his memory. But it may also be lost deliberately, by a gradual pro- 
cess which is described as “sleepiness,” or sometimes by a more analogous 
state with a slight psychical character, called “ dreamy.” This warning is 
more common in minor attacks, and especially in those which are slightest 
in degree and least rapid in evolution. Closely allied to these is a more 
definite mental state, especially common at the onset of minor attacks, 
and sometimes apparently constitute them, in which there is a sense of 
strangeness, a sense of unfamiliarity — it may be witlj a place in which 
the patient has spent his life. ^ » 

Minor attacks . — “ Epilepsia minor ” is the name applied to the attacks 
in which there is no visible convulsion. “ Petit mal ” is used in the 
same sense, and indeed more generally, because the French taught us 
to recognise the nature of such attacks, and wo have therefore called 
them by the French name. There is no definite distinction between 
the two classes; spasm may occur and yet be unseen, and slight 
momentary visible tonic spasm may easily raise a doubt into which 
class the attack should be placed. It would indeed be well to recognise 
an intermediate class, which might be called epilepsia media, in which 
there is muscular spasm of tonic character, without the clonic spasm 
which follows when the tonic spasm is more severe. In the epilepsy 
which is due to organic disease the slight attacks consist of tonic spasm 
only, but these differ in so many particulars from the slight attacks of 
the idiopathic disease that it is not practicable to consider the two 
together. 

In the popular nomenclature various names are given to these attacks, 
according to their chief characteristic. When they begin with a sensory 
aura, of which only the patient may be conscious, they^are called “ sensa- 
tions.” If loss of consciousness occur they are called “ faints.” “ Turns ” 
is another name for them, which seems only due to the common use of 
the word as a designation for any sudden imusu|Ll falling. It is always 
important to ascertain what word is commonly used. It should be a 
matter of habit never to use the word “ fit ” or “ epilepsy ”. unless it be 
knpwn that it has been employed before in the patient’s hearing. Friends 
often conceal the nature of the attacks, and when their pature is not 
known by the patient it is well to avoid so painful a word. © 

Varieties. — ^The forms of minor attacks are so various as to baffle 
classification and preclude full description. The typical attack is a 
momentary loss of consciousness, causing a momentary cessation of con- 
versation ; often a vacant look, or the dropping of anything from the 
hand, and occasionally a fall. There is no pallor of the face at the 
moment, although this often immediately succeeds the attack, which is 
so brief that a patient is only observed after It. Hence tl^e erroneous 
idea that pallor is a symptom of the attack itself. Nor is there any 




EPILEPSY 


777 


change in the pulse at the time, or in the aspect of the retinal arteries, 
as I have been able to observe. Of such loss of consciousness a patient 
may be wholly unawar^ so sudden is its onset and ending. He may go 
on with the sentence he is uttering, and be iistonished to observe that 
those about him are lookii^ at him with concern. 

Such change in consciousness may be incomplete. It may not be lost, 
but only rendered for th(S most part imperfect, and the character of the 
ifliperfection varies in different cases. It may be purely mental ; the 
patient sees that which is about him, but it seems strange and unfamiliar. 
Much less frequent is the curious sense that he is doing something wrong. 
There may be, in other c<ises, a more complete but more partial loss ; 
there may be sudden darkness, for a moment, or a sudden silence, some- 
times followed by ^lyiden darkness, from the inhibition of the centres for 
sight or hearing, or both. 

In a large number of cases the onset of the minor attack is accom- 
})anied by some sensation which the jmtient I’emcmbers. This must be 
ascrilDcd, of course, to a discharge in the part of the biain with related 
function. There may be a flash of light, stiirs, a gleam of colour, or some 
more complex sensation such as has been described. This may precede 
loss# or impairment of consciousness ; the sufferer may even go on with 
his conversation, and others may be unaware of the atUick. If there arc 
also severe attacks the sensation may be the same as that which precedes 
these ; but occasionally it is not the Siime, even if the severe fits aie pre- 
ceded by a well-marked aura. A common warning of both fonns is the 
epigastric sensation. 

Vertigo is a frequent momentary symptom of the minor attacks. It 
involves, by its nature, impairment of consciousness in so much as it 
depends upon an erroneous sense of the relation of the individual to his 
environment. It may be various in character, subjective or objective, but 
is of great importance on account of its frequency, and in that it is seldom 
associated with severer attacks in the same person. Indeed this is tnie of 
all varieties of minor epilepsy, and makes it necessary to put leading 
questions to ascertain their occurrence. The important characteristic is 
that they occur without any exciting cause ; vertigo, for instance, may 
arise without any sudden movement to produce it. In all attiicks in 
which there is loss of consciousness there may be micturition during 
the attack. 

Local discharges, which cause the local commencement of convulsions 
Miat become general in severe fits, constitute, when they occur alone, the 
minor form of these attacks, if severe fits begin by clonic spasm in 
the hand, extending through the whole side and then to the other, the 
slight attacks consist of convulsion limited to the arm. Again, if the 
attacks begin with a sensation of tingling which piasses up the arm and 
is followed by spasm, the minor form consists of the sensation alone, whfch 
often has the effect of inhibiting the related motor centre, so tnat the arm 
hangs powesless by the sfde. So likemse wnth the initiatory phenomena 
in other parts. When the sensation or slight spasm of such attacks 
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00001*8 in the tongue or mouth there is often transient arrest of the 
speecli oentre. 

Suoh slight looal disoharges, whioh do not spread beyond the centre 
in which they arise, are commonly unattended witn loss of consciousness. 
Their frequency is often great, especially when they are due to an active 
morbid process which irritates, but progresses slowly. In such a case (of 
cerebral tumour) I have known 19,000 attacks tO occur during 11 months. 

Post-epileptic sfmptmvs . — After a severe attack the patient lies exhauste^d 
and prostrated. For a few minutes the state of the spinal cord may be 
such that the knee-jerk cannot be obtained.^ When it returns it is 
excessive, apparently from the lack of higher restraint ; and after attacks 
of moderate severity there is commonly a foot clonus, r It lasts longer on 
the side most paralysed, that is, the side towards whif hP the head has been 
turned in the fit. A deep sleep follows, and if the patient be prematurely 
roused there is severe headache. In many cases there is little sleep but 
much headache. There is general sense of intense fatigue. Occasionally 
vomiting occurs before consciousness is recovered, or before the comatose 
state has passed into a sleep not too intense for the vomiting to awake the 
sufferer. Food which is then brought up may easily get into the larynx 
and cause fatal suffocation. < 

One other action after an epileptic fit, although rare, is important. A 
patient who is in bed or lying down, has occasionally a tendency, im- 
mediately after the fit, to turn over on the face. The post -epileptic 
slumber may be so deep that even the process of suffocation does not 
rouse him ; asphyxia intensifies the commencing stupor, and death residts. 
Kare as it is, this incident is of much practical importance. Whenever a 
person, supposed to be in good health, is found dead in bed, with his face 
against the pillow, death was the result of such suffocation after a fit. 
The inference is sure, even if the individual was not known to be the 
subject of epilepsy. The post-epileptic coma may also bo intensified to a 
fatal degree by the administration of even ^th of a grain of morphia before 
the fit. For this reason extreme care is necessary in the administration 
of morphia to epileptics, and if a fit follow an injection the patient should 
bo carefully watched. * 

Automatism ,, — After slighter attacks, and indeed in proportion to the 
slightness of the attack, provided there be loss of consciousness, a peculiar 
state of automatic action is apt to ensue. This is apparently due, as Dr. 
Hughlings Jackson has suggested, to the withdrawal o( the control 
normally exerted by the highest centres. It is not certain, however, that 
the abnormal action of the lower psyohiad centres may not originate 
directly; for attacks occur in which, however carefully observed, such 
automatic action does not seem to be preceded by any indication of 
fS fit. 

V 

^ When a^'ionviilsion is nnUateral, the resulting feebleness may be very conspicuous and 
last for a few nours. It bos received the name of post-epileptic hemiplegia. It is important,, 
however, to note that the sensory discharge may inhibit the nimtor structures, and it is probable 
that this element sometimes enters into the condition which is generally regarded as solely 
due to exhaustion. 
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The simplest form is that in which a person goes on with some action 
in which he was engaged at the time, and with every ^lanifest^ition of 
consciousness, yet aftec suddenly recovering himself, cannot remember 
anything of what has occurred. Thus a man drove a waggon across 
London, and then found himself six miles from the place whore he was, 
as it seemed to him, a moment before. The “ solution of continuitv ” in 
the self-consciousness is as sudden as the restoration. This may occur 
ter the slightest form of ipinor attack ; or some simpler action may 
follow, unconnected with that which has preceded the attack — saying 
something which has no relation to the subjects engaging the attention, 
or muttering some unintelligible woixis. There is often some fumbling 
action of the hands, or some apparently purposive action which mny bo 
highly inconvenient Taking off the clothes is especially common, 
perhaps from some vague sense of indisi^ositioji and the pi-oprioty of going 
to bed. A music master had to give up his profession on account of the 
liability to this equivocal proceeding when he was giving music lessons t(» 
young ladies, to whom the momentary attack was invisible. It is in this 
state that acts of violence may occur, as in th(‘, c;use of a ])atieiit who 
attiicked a physician, in the out-patient room of the Hospital at Colleen 
Sqifhre, with a poker. One man had a sudden slight attiick, which caused 
him to stand still while crossing crowded street. A pjusser-by took his 
arm and assisted him to the pavement, but no sooner had they reached it 
than the helper received a violent blow from the man whom he Inul 
assisted. In this state crimes may be committed, and when the cxcitcmeut 
is pronounced the state has received the name of “ epileptic mania.” 

Post-epileptic hysteroid convidsion , — This condition of brief insanity, the 
sequel of an attack of minor epilepsy, is pathologically related to another 
sequel. In those who are of the age and sex in which that state of th(i 
brain exists which underlies the peculiar symptoms termed “ hysteria,” 
namely, a few yoqng men and most women, a slight and even a moderate 
epileptic fit may be instantly followed by hysteroid convulsion, quasi- 
purposive energetic movements, throwing about of the arms, kicking of 
the legs, arching of the back, varied with wild talkiiig or manifestitions 
of horror or fear. Such a state may last for a few minutes or for an 
hour or more. The initial attack is often unnoticed. Minor epileptic 
attacks in childhood, to which this sequel is added at puberty, arc often 
then thought to have become severe epileptic atUicks. These cases are 
extremely cdtnmon, and almost always misundcrstocxl. From the character 
*of the obtrusive symptoms they are regarded as purely hysterical ; yet 
whenever a patient has such atAicks, recurring for years, it is Xiractically 
certain that the essential disease is epilepsy, and the fact is of great 
practical importance. The difficulty of the diagnosis is, moreover, increased 
by the fact tHht, under the training which the brain thus undergoes, smji 
patients may occasionally have independent purely hysterica^attacks. * 

These cases are the pnly representatives of the hystero-epilcpsy of the 
French which we meet ^vith in this country. In the purely hysterical 
convulsion there is nothing, even in the initial stage, which an obser\'er 
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accustomed to epileptic fits does not recognise at once as wholly different. 
But the term “♦hystero-epilepsy ” should not be applied to those of the 
post-epileptic hysteria. There is no justification ^or the use of the word 
in this country. 

Emtants of attacks . — In idiopathic epilepsy .attacks usually occur with- 
out obvious exciting cause. Nevertheless sometimes gastric irritation, an 
excess in alcohol, or sudden mental emotion, may induce a seizure. It is 
important to know that, even in true epilepsy, annoyance or a sudden 
fright may cause a fit. There is a strong but unjustified tendency to 
regard fits excited by emotion as hysterical. 

Anest of attacks . — The commencing local convulsion, or sensory aura, 
which is due to local organic disease of the brain, may often be arrested by 
a strong sensory impression on the limb above the pant.* A ligature is the 
easiest and apparently the most effective; perhaps partly because the 
sensory impression is produced on the entire circumference of the limb. 
This arrest may be obtained even in cases of cerebral tumour. Apparently, 
the exciUition of the sensory cells causes an inhibition of the motor cells 
in the path of the discharge, just as a sensory aura in the arm, too slight 
to excite discharge in the motor cells, may arrest their action and render 
the arm helpless. ' 

In idiopathic epilepsy the warning seldom endures long enough to 
permit any measures for arrest to be adopted. Vigorous movement 
occasionally stops a commencing attack — an effect which may be due to 
a diversion or dissipation of some of the nerve energy ready for liberation 
of the motor structures of the cortex. A strong sensory impression may 
be effective in such cases also, especially one which acts upon the fifth 
nerve. Smelling-salts, a mouthful of common siilt, or oven a splash of 
water upon the face, may be sufficient. 

The only available drug, which acts with sufficient rapidity, is nitrite 
of amyl. It is intelligible that the sudden flushing ^of the brain ^vith 
arterial blood, and the sudden influence of the mechanical distension of 
the arteries, should disturb and arrest the abnormal action. It is only 
available when the warning is prolonged, and it does not always succeed. 
I have known its failure to be attended with some inconvenience from 
the suspicious presence of an empty bottle labelled poison in the hand 
of a man who had fallen down in the street and seemed on the point 
of death. 

Course of epilepsy. — State. — Severe attacks occur in thetwaking state 
alone twice as frequently as in the sleeping state alone. About 0‘3 occuf 
in both waking and sleeping, about 0*2 *ln sleeping only, and nearly 0'5 
only when the patient is awake. Minor attacks are practically confined 
to the waking state. Attacks which have occurred only in one state 
seldom change to the other, although the first Jittack may occur in the 
staYe in which subsequent attacks do not occur. Attacks which occur 
only in sleep may so change as to occur also in waking hours ; it is rare 
for attacks which have occurred only by day afterwards to occur in the 
night also. Infrequent attacks during the night, in those who sleep 
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alone, may go on for twenty years without their occurrence being 
• suspected. • 

Menstruation. — It ig common for attacks in women to occur cither 
l)efore, during, or after the menstrual period, simply because the nervous 
system is then generally d^^turbed. It affonls no evidence of a relation 
to uterine or ovarian disease, of Avhich indeed definite evidence is scarcely 
ever to be obtained. • 

^ Pregnancy. — In most Avomen Avho are subjects of epilepsy, the fits 
occur during pregnancy with the fre<iuency unchanged. Occasionally 
they cease during pregnancy, and if they liaA e commenced dunng preg- 
nancy they may sometimes be confined to that state for two or three 
successive periods. • Aftenvards they usually occur at other times. They 
do not seem to ha^e*much tendency to cause abortion. Attixeks may or 
may not occur after delivery ; when they do tlu\y seldom have any un- 
favourable effect [see next article “Puerperal Kclampsia”]. 

Geiieral course. — Puberty. — In very intimate connection with the 
occurrence of fits at the menstrual period is the relation to the course of 
the disease of the commencement of inenstniation. When a girl has 
become subject to fits in childhoo<l, the hope that they will stop on the 
establishment of the catamenia is generally enterbiincd, and is sometimes 
encoiu'aged by doctors. But xve have seen that this period is one at 
Avhich there is the greatest tendency for epilepsy itself to commence. The 
conditions favoiu’able to its onset arc not likely to b(5 favourable to its 
cessation. This is entirely borne out by facts. If the disejise does not 
cease before puberty it is not likely to be arrested for some years after- 
wards. In boys this period is far less definite, and it may be, in itself, 
practically neglected. 

Tendency. — The facts of epilepsy show it to be a self-perpetuating 
disease, maintained and increased by a sort of habit developed in the 
“ intimate function ” of the brain. We have seen also that from what we 
know or conjecture of the minute processes which underlie these and 
other functional actions of the nerve-centres, it is eiisy to conceive that 
this self-perpetuatioii is ineviUible. Thus the natural tendency is for 
attacks to become more frequent or more severe. And yet discerning, as 
we do, how much there is in the conditions of action and nutrition of the 
» central nervous system that is ciuite unknown to us, we shall be prepared 
to meet with facts which seem inconsistent with our most careful inductions. 

The diseasi^ often begins by minor attacks which may exist for yciirs 
A\%thout severe seizures. The slight attacks may jwss graclually into 
severe fits, or severe fits may comfnence and the minor attacks may cease. 
Conversely, minor attacks may replace convulsive seizures, and often do 
so as the result of treatment. In some cases, only too rare, all attacks 
may cease ; weinow not why. This event is scarcely ever spontaneous* 
except in adult life. Since attacks go on through adult li^, and the 
disease may begin at a^ period of adult life, it is clear that such 
cessation mi^t be due to conditions and influences as yet unknown, xvhich 
may neutralise the self -perpetuation, and may invalidate our forecasts. 
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The tendency to the cessation of attacks is greatest in the period 
between the cctopletion of the structural development of the nervous 
system and the establishment of its chief function^ ; that is to say, in the 
period between the first three years of life and the second dentition. 
There is a slight tendency to cessation (manifested chiefly by the greater 
influence of treatment) between 10 and 13. In the following three years 
attacks are less likely to cease. After 16, however, treatment has a better 
-chance of doing definite good. The more favourable conditions seem ,to 
persist through adult life, and at any time the malady may be arrested. 
There seems to be more prospect of arrest, however, between 30 and 45 
than in later life. 

It will bo noticed that much of what is said ofr the course of the 
disease properly belongs to the prognosis. This is inevitable, because in 
the vast majority of cases the common treatment relieves when it does 
not cure. When it is intermitted the attacks become more severe or more 
frequent, or both. Observations on the course of the disease ^arc thus of 
necessity observations on its course as influenced by treatment. Isolated 
facts come under notice occasionally which have a more definite significance, 
but they do not suggest inferences of much weight. 

Freqitency of attacks , — Severe attacks occur at intervals which vary 
from a few days to a year or oven more. In the majority of cases the 
interval is between a week and a month. The interval is irregular ui 
most cases. It is not \incommon for only one or two attacks to occur each 
year. But this fact is also true of the disease as influenced by treatment. 
In many patients the fits occur in groups ; from two or three to ten or 
more may occur in a period of two or three days, and then no more for 
weeks or even months. 

Minor attacks also present extreme variation in frequency. They 
may occur daily, and even many times a day ; or at intervals of days, 
weeks, or months. In some patients they occur especially before or after 
a severe attack. They then become more frequent when severe fits are 
less frequent and evasive. 

Status epilepticAis, — The subjects of epilepsy, chiefly those who have 
passed early childhood and are not far beyond,, the completion of full 
■development, occasionally have a series of fits in close succession. Before 
recovery of consciousness after one fit, another occurs, and the rapidly 
recurring attacks may go on for several days. The temperature rises two, 
three, or four degrees, and the patient is reduced to a state of extreme 
exhaustion, which may result in death. Fortunately this “ epileptic state 
is very rare. Nothing is known of its ivnmediate causes. 

Mental state . — The relation of mental disturbance to epilepsy is discussed 
in another article (vol. viii.), and the post-epileptic state has already been 
<>3poken of. Many sufferers from the disease are naturally weak-minded. 
The predisposition which underlies the instability of the motor and other 
structures, and is the remote and chief cause of the disease, is also mani- 
fested in imperfect function. It is not diflicutt to understand that this 
should be. But persistent mental feebleness may be a result of the 
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attacks. Severe fits seldom cause it, but the result is common from minor 
seizures. It is not a necessary effect; several nmior attacks may occur 
every day for years without the slightest influence on the mental })ower. 
We cannot yet say why the effect sometimes results. It especially follows 
attacks in which there is ^lomentary loss of consciousness only, and this 
may be referred to the influence of the discharges on the structures of the 
brain which subserve the highest cerebral function ; yet precisely the s^ime 
attacks may occur for years^ with no apparent influence. The most 
important practical fact connected with mental feebleness is the frequency 
with which it is manifested when attsicks cease, which have been going on 
for a long time. It is met with when the cessation is spontaneous, and 
therefore, although it is commonly ascribed to any medicine which has 
caused the cessatfou, its chief cause is })robably the rc])rcssion of the 
discharges to which the brain has been accustomed. Nerve enoigy must 
be evolved, ready for escape, as the result of previous liberation. If this 
escape be prevented, and yet the processes foi* the pro<luction of nerve 
energy continue, it is easy to undersbind that there may be a wides])i ead 
interference with the activity of the brain. ^Vs far as we can ])erceive, 
medicines act by repressing the discharge, and it is only after a time that 
th^ energy for the discharge ceases to be generated. The depression of 
function of the brain influences the whole nervous system and the wln)le 
body. It is a tcmporiiry effect, it is often a source of undue concern to 
the friends, but it may be so severe .as to necessitate an intermission of 
the treatment. After a* severe convulsion the patient is at once better, 
as if a depressing cloud had passed away. 

Causes of death . — Alaiming as is the aspect of a patie.nt in a severe 
attack of epilepsy, death very seldom results fiom the \iolcnce of a fit, 
and the danger in any given fit is negligible. This is true even of 
patients with grave heart disease. In the status epilcpticus death 
docs sometimes occur from exhaustion. When epilej)sy ends life it is 
generally by indirect means. A fit may cause a faUl fall ; it may cause 
<leath by suffocation in consequence of vomited fooil getting into the 
larynx, or through the patient turning over with the mouth against a 
pillow. Yet when alUthese ciiuses are taken into account, it is remarkable 
how few persons die in consequence of this common diseas(j. We have, 
indeed, imperfect knowledge of the causes of death of e})ileptics, }>ut it is 
certain that even severe epilepsy may jicrsist through life and may nf»t 
prevent themttainment of old .age. 

Secondary forms. — We have seen that convulsions, however pro- 
duced, become perpetuated b^ the influence on the cerebral nutrition 
and functional tendency of the recurring extensive discharges. Hy 
reason of this, the convulsions which arc not idiopathic may become 
recurrent, aftfer their cause has cea.sed,as a malady, indistinguish.able frfjwi 
idiopathic epilepsy. 

Reflex epUepstj. — On^ class of such secondary attacks is tnat which 
results from some peripheral irritation, and is called “reflex epilepsy.” 
Convulsions thus produced are almost confine<l to the first half of life and 
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to irritation of the gastro-intestinal canal. The most common cause is 
tapeworm. If they persist after the expulsion of the worm, they do so 
in consequence of the tendency established in t^e brain which cannot 
then be considered as essentially different from that of idiopathic 
epilepsy. Recurring convulsions from irritation of one of the cerebro- 
spinal nerves are extremely rare ; and it is enough to say that the same 
statement is true also of these. Of epilepsy due to disease of the uterus 
or ovaries nothing is seen except by gynaecplogists. 

Toxcemic epilepsy . — The blo^ states which cause convulsions generally 
also cause death. It is possible that some chronic blood states, however, 
give rise to fits quite similar in character and course to those of idiopathic 
epilepsy. There is reason to think that such fits occw in some cases of 
chronic renal disease, and are due to a variety of toxemia which differs 
from common ursemia. Lead poisoning may have the same effect. But 
of these events, also, it is often true that, if the patient recover from the 
blood state, the fits continue by the same induced bias of the brain as in 
the idiopathic disease. 

Organic brain disease . — The convulsions due to active brain disease, 
generally to a tumour, eannot be regarded as properly within the subject 
of epilepsy. Nevertheless a very slowly-growing tumour may procfuce 
attacks which are difficult to distinguish from those of epilepsy, and are 
occasionally indeed indistinguishable from them. But stationary lesions 
of the brain are frequent causes of recurring fits. The disease is now and 
then a tuberculous tumour which has ceased to gmw ; occasionally such fits 
are due to old chronic meningitis on the cortex of the brain. In the vast 
majority of cases the lesion is a spot of old softening in the cortex, the 
result of a vascular lesion, — ^generally a thrombosis, which occurred in early 
life. If this involve the motor centres there is initial hemiplegia, partial 
or at first complete. But more often, as already stated, the lesion is not 
in but near a motor centre, and damages the gray matter only in slight 
degree. It is the slight damage, one which impairs power only slightly 
or not at all, which is the chief cause of subsequent discharges. Hence 
it is not often that such convulsions are met with in association with 
persistent severe hemiplegia ; they may accompany slight hemiplegia, but 
most commonly there is only a history of initial weakness, or not even 
that. 

The convulsions of this class are generally unilateral when slight, 
bilateral when severe. The secondary tendency to extension of the dis- 
charge through the brain, after a few years, may be so great as to cause 
the fits to become so quickly general that local or one-sided commence- 
ment is not observed. The effect of such repeated discharges is to induce 
a general state of the brain similar to that of idiopathic epilepsy, which 
may even assume the forms of minor epilepsy, such as monfentary loss of 
consciousness, as in cases apart from any local lesion. This secondary 
state is further illustrated in an important manner by the fact that, after 
the convulsions have thus become quickly general, or minor attac^ have 
been established, the removal of the part of the cortex from which the 
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discharges proceed does not arrest the occurrence of the fits, or only does 
‘ so for a time. Hence the removal docs not justify any promise that the 
attacks will cease. • 

Pathologry- “The chief inferences regarding the piithology of epilepsy 
have been mentioned in the introductory section. The iiiiture of the 
disease can only be inferred indirectly from evidence, otherwise obt^iined, 
regarding the functions of the nervous system and from the negative 
eiTccts of the disease itself. ^ At present there is no morbid anatom v of 
the disease, nor is it likely thjit any consjncuous changes will be found, 
except such as may result from the cvccssivi* functional activity of the 
status epilepticus. In any case the eftects of the attacks must bo too 
widely distributed “to aftord any clue to the primary disturbance. 

It would serve •no useful purjjose to deserilie the conce])tions of 
epilepsy which have been current during the last forty or fifty yeai*?>. 
They are no less interesting, ami not much more instructive than the old 
demoniacal pathology which gave the disease its name, 'riiirty years ago 
it was generally believed that the epilei)tic fit was the result of a s])asm 
of the arteries of the brain, due to the discharge of a vaso-motor centre in 
the medulla. Few minor conversions in the history of medicine are more 
remSlrkable than the absolute disappearance of this notion before the 
simple but conclusive facts which connected the manifestations of thc^ 
disease with a morbid st<ite of the cortex. They did this with such j)re- 
cision as to leave no room for any other mechanism. All previous 
hypotheses went down before the irresistible force of the facts wliich l)i*. 
Hughlings Jackson saw first, and wdth the clearest vision. 

(i.) Sudden liberation of nervous energv in the brain is i>ne eei-tain 
fact of the epileptic attack, (ii.) The first indication of this liberation 
which consciousness perceives proceeds from the cortex of the cerebi-al 
hemisphere, (iii-) Wc have no evidence that the initial symptoms ever 
proceed from any^ other part, (iv.) It is probable, then, that tint nm ve 
discharge which causes muscular spasm proceeds from the coi’tcx of the 
brain, (v.) We hav'e no evidence that the sudden liberation of energy 
in the cortex is the result of any preceding moi’bid action, (vi.) All that 
has been learnt of the action of the nerve-centres is in harmony with the 
primary disturbance being in the scat to which tlu; sym])toms point, 
(vii.) That which wo know of the character of the action of the various 
nerve-centres is in haimony with the other indications that jioint to the 
gray matter ilf the cortex of the brain as the part deranged, in which 
ptrt the nutritional effect of morbid function is the essential element in 
the disease. * 

Once more, if the explosion of nerve energy, as seems probable, arises 
in the cortex, it seems also to be probable that it does not arise in the 
nerve-cells. The recent advance in our perception shows that wc miypt^ 
regard the spongy gray matter, in wdiich nerve Tiiaterial is fin^y divided, 
and is adjacent to the ^nds of the branching processes of the nerve- 
cells, as thjlt in which latent chemical energy is transformed into the 
nerve force which descends the nerves ami stimulates the muscles. 

VOL. VII 3 K 
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Through the nerve -cells the impulses pass along the separate fibrill® 
which, as continuous paths, traverse the cell and compose the axis 
cylinder of the nerve-fibre. To go farther into the region of speculative 
pathology would serve no useful purpose. 

Diagnosis. — The diagnosis of epilepsy involves first the recognition 
of attacks, and, secondly, the recognition of their nature. 

Occurrence of attacks. — (n) During sleep. A severe epileptic fit is a 
conspicuous event if it is observed. But, a solitary sleeper may know 
nothing of the occurrence of an attack, and it is important to remember 
the indications that one has taken place during sleep. They are — waking 
in the morning with a bad headache and a general sense of fatigue or 
soreness; evidence that there has been micturition irt' the night without 
the patient’s knowledge, provided he is not a young chiirf ; considerable and 
unusual disarrangement of clothes ; soreness on the side of the tongue ; 
moisture or spots of blood on the pillow. The cases in which such 
evidence of night attacks are most likely to be found are those in which 
minor attacks occur in the day, the nature of which is clear, but generally 
unsuspected by the patient. 

Minoi' attacks alone are likely to escape recognition. Often they are 
so slight as to be noticed only by the patient ; if observed by others they 
are thought to be simply giddiness or faints. It is generally necessary to 
mention to the patient several common symptoms of such attacks, and to 
ascertain if he can remember experiencing any one of them. If sudden 
suspicious symptoms occur without reason, their significance depends 
largely on their occurrence when a patient is tranquil and not subjected 
to any disturbing influence. 

To this, however, must be added suddenness of onset, brevity of 
duration, and that the return of the normal mental state seems to be 
through a biief fog. A sense of dazedness as the momentary attack is 
passing off is a very chaiacteristic and important . symptom. Other 
points will be mentioned in connection with special differences. It should 
never bo forgotten that it is very rare for a patient or the friends to 
suspect that there is any relation between the minor and major attacks, 
or that the minor attiicks have the slightest impo-jtance. 

From hysteroid Jits. — The convulsions of hysteria and epilepsy can 
scarcely be mistaken by any one who is acquainted with their features, 
and has an opportunity of observation. In hysteroid convulsions the 
spasmodic movements are such as might be produced by « the will, they 
present what may be called a “ purposive ” aspect, quite different from 
the strong warping tonic spasm which' constitutes the first part of a 
severe epileptic fit, and changes gradually to the clonic spasm of shock- 
like character. Nor is there in hysteroid fits the strong deviation of the 
**h;3ad and eyes to one side, or the frothing of saliva, ofteh blood-stained, 
from the l^ps ; except possibly in rare cases of involuntary imiUition of 
attiicks that have been seen. If a severe epileptic attack begin with 
clonic spasm, this is local at the beginning, iind the quick jerks spread- 
ing from the place from which they set out bear no resemblance to 
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the regular less jerky bilateral muscular contractions of a liysteroid tit. 
In the former the patient has only to be kept from ac*bi(lentiil injury ; 
in the hysteroid attack forcible restraint is often necessary. The p;itiont 
has to be “ held down/^and i]i this the essential difference in the character 
of the convulsion is reveale^l. Moreover, the duration of a single epileptic 
tit seldom exceeds three or four minutes, while most hysteroid attacks 


last a quarter of an hour,^and often continue mindi longer. 

A special diagnostic difficulty is involved in the occurrence of hysteroid 
attacks of characteristic form, as the immeditite sequel to minor attacks 
of epilepsy. These may be so slight in degree as to be unnoticeil, while 
the hysteroid attacks are obtrusive and are alone described. It is, how- 
ever, common for «uch patients to have, at other timers, atliicks of petit 
mal without the h^j^croid scqrtel. This can be ascertained )>y inquiry, 
although their relation to the other attacks is seldom susj)ected by the 
friends of the patient. It is also common for moie severe epileptic His, 
with tongue-biting, or micturition, to have occurred at some time, a his- 
tory of which is conclusive. That which should always cause a suspicion 
of the real nature of the case is the course of the disease. Pure hysterical 
attacks do not recur in such a way as to constitute a ))rolonged disi»ase. 
AVhwiever a patient has been subject to attacks, hysteroid in Ihcii 
obtrusive characters, for years, the malady is ci)ilepsy with the hysteroi<l 


sctpicl to minor attacks. • • 1 

It is most important to know the source of the fallacy which is due 
to the hysteroid condition superadded at imberty to the simple minor- 
attacks of childhood. The account given by the friends seems to mean 
that previous attacks of petit mal have become severe convulsive his. 
This sequence does occasionally occur, but in most cases of the kindtheie 
is only an addition of tho hysteroul to tlu! cpilt*i)tic attack. Tlic pi-actical 
iniporttincc of the diagnosis is great. To do gixsl tho ci)ilcj)tic element 
inu-st be treated ; the hysteroid may be disregiiidi'il. 

There is too little rcadine.ss to s<*c that tlie tendeneies on whicli 
“hysteria” depends maybe cal1e.l into activity by any disorder of the 
nervous system, by functional disease as well as by that whii;h is firgaiiic, 
and by any kind of that disturbance which we call functional. 

Vertigo is a common subjective symptom of a commencing epilejitie 
seizure when loss of consciousness is not the first cliect. \\ hen tJio 
vertigo is obtrusive it may be a question whether the attac >o one o 
epilepsy or oi auditory vertigo. The difficulty is inli;eased by the ftwt 
that L rare cases this epileptic aura may be attended with a sudden noise 
in the car. In auditory vertigo toss of consciousness is very unusual, and 
even impairment only occurs in attacks .of e.xtreme seventy, in these 
there is vomiting and persistence of the vertigo long after consciousm.-ss 
has become normal, a symptom which alone c.xcludcs epilepsy. I he. 
characteristic of the giddine.ss which is associatctl with cpi|cpsy i « 
occurrence without exciting causes; it occurs when the [latient is stil : 
the absence.(0f excitation* by movement is occasionally met with in aural 
vertigo, but its presence is strong evklence of the latter. 
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Syncope^ simple fainting, is generally due to a definite cause, such as 
emotion, a hot rcJom, and the like. It occurs in those who are deficient in •. 
strength. Loss of consciousness is not instantai^eous, and on its return 
consciousness is perfect in character from the first, although its degree 
may only slowly reach the normal. There is ^ot the “dazed” condition, 
which is a characteristic of the recovery from the minor epileptic seizure. 
InvoluntarymicturitioTi never occurs during the uhconsciousness of syncope, 
and is not rare in that of epilepsy. There is never any automatic actiop 
after simple syncope. 

Other diagnostic problems occur so rarely that it is needless to discuss 
them, especially since they are for the most part included in this aphorism, 
that the great characteristic of epileptic attacks is suddenness of onset and 
brevity of duration. To this may be added spontaneity of onset, provided 
it be remembered that a sudden emotion may excite an epileptic attack in 
a patient whose seizures are generally without exciting influence. 

Prognosis. — The prognosis of epilepsy is a question of therapeutics. 
That which we can perceive of its course and infer regarding its nature 
alike show it to be a sclf-pei’pet\iating disease, in which no expectation of 
spontaneous cessation can be entertained. This conclusion is undisturbed 
by the fact that the disease may now and then cease spontaneously ; »fchis 
issue is so rare, and the conditions under which it occurs are so little 
known, that it cannot enter into a practical forecast. 

The recovery from the disease is freedom from fits without treatment, 
yet in no disease does treatment enter into the prognosis to the siime 
extent, or in the same degree. Hence in most of the cases in which the 
prognostic problem involves that of cure, the prognosis as to the malady 
is determined by the conditions of the patient and the possibility of 
treatment. In this disease, as in many other diseases of the nervous system, 
but more than in most, observation of the present alone can afford an 
accurate forecast of that which is to be. When every kind of attack is 
prevented, a patient is only on the road to a cure. As long as the slightest 
seizures occur, severe attacks would certainly occur were the patient to 
leave off taking the medicine which has arrested them. 

But treatment ma}'^ proiluco a state which, however far short of a cure 
it may be, often involves a vast difference to the subject of the disease. 
The ability to work, the ciipicity to enjoy life may be regained, and as a 
consequence the relief of the friends from the pressing anxiety that is 
involved in the frequent occurrence of a fit. By treatmei^ epilepsy is 
sometimes cured, but life is often transformed ; and how precious thi!, 
imperfect result frequently is can only be discerned by those who have 
witnessed the gi’atitude it evokes. 

The shorter the iluration of the disease, and the less frequent the 
attacks, the brighter is the prospect of their permanent arrest. It must 
be* remembered, however, that the less frequent the attacks the longer 
has treatment to be maintained before its influence can be seen, and there- 
fore the more difficult is it to secure pei’sevcrance. The prognosis is 
better if attacks occur only in the night, than if they occur only in the 
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clay, or in both sleeping and waking states. It is belter in idiopathic 
epilepsy than in the form which is the result of some old cerebral lesion. 

The most unfavourable feature is the occurrence of minor attacks. 
These are often not influenced in the least by the treatment which stops 
the severe ones, indeed thc^ may become more frequent. So long as they 
continue, if medicine is stpppcd severe attacks will soon recur. Hence the 
extreme importance of their recognition b}^ the indications mentioned in 
the preceding section. • 

Treatment. — The tendency to the recurrence of convulsions, which 
constitutes the disease we call “epilepsy,” can only be in1luence<l by the 
administration of drugs ; that is, by liringing certain chemical hubstiinces 
into artificial relation with the nerve elements eoncerned in the disease. 
The sketch of the iifTture of the disease which was givtni in the introduc- 
tion should make the fact intelligible. Action is due to chemical union ; 
instability to too ready union; stability is dut^ it) some unknown moile 
of restraint of the tendency on the ])art of the att)ms of the nerve c*le- 
ments to unite Avith the oxygen brt)Ught to them in tluj plasma with 
Avhich the nerve structures are bathed. Fi*om this comes the molecuh*s 
which they appropriate for the maintenance of their nuti’ition and of 
then* capacity for action. The nutrition of the t*lemenls and the replace- 
ment of lost elements is under the influence of life, and so also is the 
liberation of the latent chemical energy when atoms esca])(‘.. I'he vital 
influence is beyond our scrutiny, the chemical intluiMice we can dimly 
<li scorn. 

Mysterious as is the process, its control is not less so. The influenci' 
of the alkaline bromides, of potassium, sodium, and ammonium, is the> 
most remarkable and definite therapeutical discovery of the last half- 
century, and it was purely empirical. It is within tln^ experience of 
every student, that if a person who is liaA'ing a sev(M*c epileptic fit (jveiy 
Aveek begins tfikiiig a drachm of a bromide c\au*y day, he may not have a 
single fit for a year to come. Yet, during that time, there- may haA'e been 
no apparent per\'ersion Avhatever of the normal action of the brain. 

We have no evidcTice that the bromide salt is dccom])oscd in the, 
system in appreciable* degree, or that its iniluence <lepends *)Fi any 
separate influeiice of the bromine. Indeed the j)i'op*)rtion which its 
effect bears to the amount given is scarcely consistent Avith such an 

assumption. • 

^ We can atscern no room in the constitution of the ner\"c substances 
for the assimilation by it eithcj' of bromine J)r of its salt. M c 
conjecture that the salt exerts its peculiar influence as such; as sucli it 
restrains the ill-timed action, the Avasteful liberation of nerAc cnc^y )y 
dissolutions of the molecules in Avhich energy lies latent. How 
straint is exerted Ave cannot comprehend. It may, hoAvcver, be noted tlmt 
such an influence of a salt is somcAvhat less difficult to undcrit;ind if the 
finely-divided gi-ay substawce at the extremity of the dendrons be the seat 
of the transformation of latent chemical energy into nervous energy, than 
if Ave conceive the nerA’ous energy to emanate from the iierAe-cclIs. 
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The three alkaline bromides present little difference in the influence they 
exert. On careful comparative observation, we find it rare for a patieiit 
to do better on one than another ; when such difference is met with, the 
greater influence seems to be in proportion to the amount of bromine 
in the salt : that salt which is most commonly found more effective is 
bromide of sodium ; and bromide of ammoniun^ sometimes seems to lia\ e 
a greater influence than bromide of potassium. It is, however, almost 
impossible to control therapeutic experiments of this kind. The clilfoi-. 
ence is, moreover, of little practical importance. A combination of the 
salts has been recommended to prevent deleterious influence of the bases 
but there is no evidence of such influence, and we do not know that 
there is the decomposition necessary to permit the bajse to have a special 
effect. It is strange, indeed, to note how little dNddence there is for 
opinions that are widely acted upon. Bromide of strontium has l)een 
recommended and widely used, but I have been unable to perceive im\ 
evidence of the superior value of this salt. 

Whichever bromide be employed, it must be given continuously ; that 
is, the influence must be maintained without interruption. It is necessaia 
to continue the regular administration of it for two years after the 
occurrence of the last attack of any kind, and then to spend anSthci 
year in gradually diminishing the dose. Not until the end of the third 
year is it reasonably safe to omit the medicine altogether. This precau- 
tion applies to every method of treatment ; there is no short method of 
cure. But the temptation to leave off the medicine is very great when 
the attacks have ceased ; but it is then that the prospect of a cure makes 
persistence of the greatest importance. The duty of perseverance must 
be enforced upon the patient or his friends. Moreover, it is necessary 
to arrest all attacks, the slight as well as the severe : so long as miiioi- 
attacks occur, it is practically certain that a severe attack will soon 
follow discontinuance of the treatment. r 

The bromide may be given once, twice, or three times a day accord- 
ing to the frequency of the attacks. A single dose will generally suffice if 
the interval between them is one of several months ; but if it be less than 
two months two doses should be given. Thefe is little difference in 
effect between two doses and three doses a day provided the amount of 
bromide administered is the same. Two doses of 30 grains have genor 
ally the same effeef. as three doses of 20 grains. A single dose may he 
given either at bed-time or after breakfast, according as thf attack occurs 
in the night or in the day. ^ 

The object is to arrest the attacks, and also to afford a margin of 
stability sufficient to resist an occasional exciting cause. On the other 
hand, it is important that the dose given regularly should not be larger 
*tban is necessary to achieve this object. In many cases that which is 
necessary «nd not excessive can only be ascertained by experience in the 
individual case. But the largest daily quantity which, as a rule, can Im* 
continuously borne with impunity is 90 grains — half a dYachm three 
times a day ; and for many, perhaps for most patients, this quantity is 
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large. The ordiimry maximum may he put at (30 or 70 grain ^5 a tiay. 
Curable cases do not need more; and wlion more has •to ])e given, tin* 
t(3ndency to the attiicljs is so strong that bromide alone only relie\ON and 
cannot arrest them. Relief may indeed he almost as importaiu 
but it is uiurise to strive ^fter the unattiiinahle. 

Tho same ^ily quantity is sometimes better given in three doses. 
The difference in effect ft slight, and is, on the whole, subordinate to the 
jjonvenience of the individual patient. The system of increasing the dose 
when an attack is supposed to be impemling is not to he commended. 
If such an increase he really necessary tlie consti'int dose is insuiheient. 

Some years ago I tried carefully the system of putting a patient 
through a course of larger doses of bromide in the hope of producing an 
effect on the nutrition and functional tendency of the nerve structures 
sufficiently great to be enduring. The dose and interval were inereased 
until an ounce of bromide was given in nearly a ))int of water* ev(*i*v fifth 
day. A larger quantity was vomited. The result was not encouraging. 
After such a coui'sc of increasing doses, i*eaching the maximum at tin' 
end of three Aveeks, maintained there for about a hntnight, and then 
diminished through another three weeks, it was found that no lasting 
amelioration tvas produced. It w;is still neccssar*y to use or*dinarv dos<*s 
to prevent recurrence, and it w’as doubtful whether’ any mor*e go(Ml had 
been achieved than Avould have rcsulte<l from the administratiorr of 
ordinary doses for the sanu* time. 

Most persons can bear GO gi*ains of bromide <laily for years Avithoul 
the slightest interference Avith the functions of tire nervous systenr. 
The arrest of attacks is ind(*ed often folloA\*ed by some depression of the; 
functions of the brain and of the general .system, Avhich depression maN 
be ascribed to the bromide. But if this (h)se pr’ove insutticient, and 
another attack occur, the depr*ossion immediately pisses off. The action 
of the nerve-centres suggests that the l•opeated liberatiorr of nerve energy 
in the epileptic fit induces the accumulation of latent errergy, ready fijr* 
similar release. This prepiration can only ho ]n*eAX'nted by lorrg-con 
tinned repression of its escape. But avc al.so are conqielled to believe 
that nerve energy carviot be irr-epared ready for instant r<;h‘a.se Avithout 
an excess sloAvly passing off in AA’hat may be described a.s overflow 
(3). An abnormal amount, pi-cA ented from the escape for Avhich it has 
been produced, must pa.ss off in its oAcrfloAi" by other channels, and 
must thus*derangc the functions of tho.se part^ of the brain Avith 
• which the centres are connected. Dirceth” or indirectly this means the 
whole brain. It is important reali.se this, in order not to misunder- 
stand the effect which folloAA's the arrest of attacks. The dir*ect influenci' 
of bromide cannot, indeed, be excluded, but in most cases it is not the 
chief cause §f the depression ; the depression of function is in mai^y 
cases an inevitable concomitant of the process of cure. But it is*not 
enduring. It should be met by tonics; if these do not^suffice, by a 
diminution in the dose of the bromide ; only as a last resource shoulc 
bromide be omitted, for this involves a risk of fresh attiicks, Avhicl 
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are less easily arrested a second time. It may be necessary to encounter 
the disaster, but it can only be justified by the gravest mental and * 
physical failure. It is important that this should be generally under- 
stood, because physicians arc generally disposed to put all ill effects 
down to bromide, and to advise its discontinuapee without any adequate 
reason ; but the cessation of treatment may mean the destruction of the 
prospect of a cure. • 

But bromide has its drawbacks. It is not surprising that it shoulcj 
often interfere with the normal function of the brain ; the marvel is that 
it should so often arrest the abnormal and leave the normal almost or 
completely undisturbed. We can conceive no difference between its 
action on the abnormal discharges which occur without recognisable 
stimulus and the normal discharges which are definifeely excited. Yet a 
difference must exist, one sutficient to permit this agent to arrest the one 
and, in moderate but adequate doses, to leave the other free from appreci- 
able interference. However, when doses of more than 7 5 grains a day 
arc given continuously such interference becomes appreciable, and it is 
especially evident in the large number of cases in which the occurrence of 
epileptic fits is the expression of a general qualitative deficiency of the 
brain. In these cases the weakness of the intellect and backwardness 
of development manifest a sttite in which bromide cannot restrain the 
abnormal without interfering with the normal. 

These arc the pjiticnts in whom it is sometimes necessary to omit the 
medicine, and to permit the recurrence of attacks on account of the 
depression which is caused by the dose necessary to arrest the convul- 
sions. There is no reason to believe that any other drug would be free 
from the same disadvantages : we have no reason to think that epilepsy 
could bo cured by any agent except in the way that bromide cures it, and 
if we possessed any other means of influencing the essential process its 
drawbacks would be of the same kind. 

Another drawback is the familiar influence of bromide on the skin. 
Foci of suppurative inflammation, in which the formation of pus is small 
in proportion to the inflammation, are the common eflcct ; but the process 
may extend over a larger area, and give rise to a local dermatitis which 
produces a semi-purulent secretion, which dries into scabs like those of 
a rather thin ecthyma. In children large and deep ulcers may bo formed 
on the limbs and elsewhere. Beyond the fact that bromine has been 
found in the contents! of the pustules, avc have no facts ofr significance 
regarding them. The tendency of the several bromides to produce this^ 
effect is in proportion to the amount of bromine they contain, but of the 
way in which the presence of bromine produces them Ave knoAV nothing. 
Their occuiTence, especially on the face and back, is doubtless due to the 
s^me conditions Avhich make common acne most frequent in those situa- 
tions. Patients prone to skin disease may have their own particular 
cutaneous afiection evoked by bromide. On the other hand, some 
persons present a perfect immunity from these lesions. Although persons 
Avith thin skins may sufier from distressing irritation and congestion, the 
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characteristic eflects are chiefly seen in thick - skinned persons with 
abundant “ comedones upon the face. Why some per.4!>ns never sutler 
is' a problem which djiservcs more attention than it has yet receiveil. 
The tendency to the acne rapidly diminishes after middle life ; it is, on 
the whole, less in men thay in women. 

The^nly preventive of the bromide rash is ai’senie, in the pro])or- 
tion of 5 minims of Fowler’s solution to each scru])le of bj*oinide. No 
Q]ther expedient of any kind is even worth mentioning. In most ])ersons 
the arsenic prevents the rash more or less, ami in othei*s it may reduce 
it to an endurable degree. But it must be continued as long as the 
bromide is continued, and it has its own eails. 1 Inue never known any 
general symptoms* of arsenical poisoning to follow this treatment, but 
arsenical pigmentation of the skin is comimm, and sometimes we must 
allow the patient to choose between pigmentation and acne. : never is 
there a moment’s hcsiUitiou however intense the jugmentation may be. 

Thirty-five years have passed since the inlluence of bromine on 
epilepsy became known, atid for the latter two-thirds of that time its 
success and failure have alike stimulated an (mergetic. seaich for that 
which should succeed when it fails, or to reinforce^ it when inade< plate. 
Th(P repertory of therapeutics in the pie-biomidie days, and all llu* 
phai-macological ingenuity of the present time, ha\ebeen bi*ought to bear 
upon the problem. The I’csult is not unimporbint, and yet it increases 
by contrast the mystery of that which is obtained by tlie siinjile adminis- 
tration of a simple salt. 

But the influence of bromide is sometimes increased by the addition 
of other agents. Of these the most important are bclhnlonna, in doses of 
5 minims of the tincture, and digitidis in the same (h)se. At present it 
is not possible to give trustwoithv indications for the use of either. It. 
deserves note that in the West of England digiUilis is an old ijoptdar 
remedy for epilepsy. The addition of either to an unchanged dose ot 
bromide sometimes causes the atUicks to cease. Indian hemp seems also 
to be occjisionally useful. 

Biborate of sock is perhaps the most cHectivc of the clings ay.iilal) c; 
in those inveterate cases in which )>ronii(]c! i«rtially or wholly fails. It 
is one of a large number of drugs of Avhich 1 have made careful com- 
parative trials ; it was first recommended by me in 1880. In dosc-s ot I 
to 10 grains three times a day, it often very much ^dimini.shes tlie fre- 
ciuency of attacks ; but it does not .seem to be capable of aiTcsting them. 
>h this incapacity it corresponds with all other drugs. Ihe only draw- 
iHicks are trifling intestinal irritaltion, and a very typical psoriasis which 

readily ceases if arsenic is added. , i i • i 

Of the agents of repute in the prc-bromidic days, little need be said 

of the chief oiicf, nitrate of silver. Thirty years ago piitmuts with skne# 
stained by silver were occasionally treated succc.ssfully by brorj^de. e 


> Goulstoiiian I^cturrs. T» fact is -..ar.cl> wcrtl, n.ei.tioi. laU 
Its use seems t<f l.e tlioiiglit, by most of tl.ose «bo liave urittcii uiioii it, to b. .i relic 


antiquity. 
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may reasonably conclude that silver does not offer us benefits commen- 
surate with the 'inconvenience of it. The chief drug which has survived 
the introduction of the bromides is zinc. The lactate of zinc, advocated 
by Herpin, is often well borne in doses of 5 to 7 grains three times ;i 
day, and it seems sometimes to add definitely to the effect of bromide. 
It is inconvenient on account of its insolubility ; this is true also of the 
citrate, which again I have tried extensively. ' The l^romide of zinc is 
more soluble, but is not well tolerated by the stomach. On the whcje 
the oxide causes least irritation. 

The salts of zinc, however, seem to have more influence upon the 
minor attacks than on those that present convulsion. The influence is 
not great, but sometimes definite ; and nothing is to 'be despised which 
can influence these seizures. r * 

Belladonna and Indian hemp, also, in some cases have a definite influ- 
ence on minor seizures; so likewise has morphia in doses of 5 to 10 
minims of the solution. The hydrobromate of hyoscine is rarely useful. 
Nitro-glycerine again deserves trial in many cases, especially in childrtiii 
with frequent minor seizures ; and in any cases in which symptoms of 
vascular disturbance arc unusually prominent. The dose may be from 
^ to 1^ drops of the 1 per cent solution. It may be combined »with 
bromide provided some hydrobromic acid is added to prevent decom- 
position. Strychnine or nux vomica harmonises well as a tonic. The 
immense number of other therapeutic agents which have been extolled 
may be passed in silence. Most of them I h.ave tried in vain, as well as 
a large number of drugs of which nothing has been heard. 

Operative treatment . — It would bo a waste of space to describe the 
various operations that have been advocated, whether on arteries or on 
the sympathetic nerves, “ which have their day and cease to be ” : 
fashions which are not much to the credit of the profession. 

One surgical procedure, however, stands on a different level. Ti’c- 
phining the skull is an ancient measure, undertaken ages ago, perhaps to 
let out an evil spirit. It has been revived of late to permit the exit of 
an evil substance. When the disease can be removed, and there is a 
reasonable prospect that the effects will not suiwivo the primary cause, 
the operation is justified alike by reason and result. Such is the case 
when there is an imtatiiig body which can bo removed, bo it a spiculum 
of bone or a stationary tumour. Thus it is in the case of a spot of 
softening, which causes only local discharges manifested by local convul- 
sion. But when such disease, although removable, has so trained the 
whole brain into a habit of discharge that the attacks differ little from 
those of idiopathic epilepsy, the chances of the success of an operation 
are very small. A temporary arrest is followed by rccuiTence, and the 
• o^ly result is to suid more or less hemiplegic weakness. 

In ca|es of idiopathic epilepsy, trephining has been sometimes 
followed by cessation of the attacks, but the effect has been seldom 
proved to be peimanent. Most cases are pu1>lished before a sufficient 
time has elapsed to permit the effect of the operation to be estimated. 
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It is doubtful whether its iictioii is other thiiii as an energetic counter- 
irritation. Failures, often unrcgjinled, arc too nuiner?)U3 to bring tlic 
procedure within reationablc range, except perhaps in cases in which 
nothing is too grave, and no chance of good too small, to counterbalance 
the influence of the disciisc on the life of its subject. 

In (?ascs in which some disease in the region of the corcbro-s])inal 
nerves is distinctly the starting‘])lace of fits, and the disease is such as 
can be removed, it would be certainly right to rid the |wdiont of the 
apparent cause, or to arrest its influence by resection of the ner\c so im- 
plicated. Such cases may be met with, but they are extremely rare. 
The feAV oases on record have impressed themselxes unduly on medical 
literature. * 

The status cpitepticus seldom yield> to bromide, or iiuh^cd to any 
drug except to chloroform, or to the hypodermic injection of mor|)hia, 
or of hyoscine. The dose of morphia should ]>e small, not more than 
I'^th of a grain, repeated, if necessary, i^veiy three hours. Ilyosriiu* 
hydrobromatc is sometimes effective, i 

being injected. Among other measures which desei-\e trial, however, 
are antipyrin and iiitro -glycerine. The latter is les.s transient in its 
action than nitrite of amyl, and seems to change; the functional state* 
by flushing the nerve-ccnti’cs with arterial blood. Inhalation of oxygmi 
might also do good, but the means are seldom at hand. 

Extreme care is necessai-y in the use of the hyjiodermic inj(‘ction of 
morphia in ejnlepsy. I haxe already mentioned that d(*ath has occurred 
from the administration of a ipiarter of a grain shoitly before tin* 
oc(‘urrcnce of a fit. The coincidence of the deep post-epile])tic coma 
with the influence of the narcotic has been a sleej) Avhich knew' no 
waking. Such cases are jirobably less rare than xve suj)])Osc. The dose 
of morphia being within the common limits of safety, the cause of 
death may not b(i suspected. This caution is esjiecially necessary in the 
status epilepticus, in which there is not the pain xvliich seems, in so 
strange a way, to absorb the influence of morphia and l(*ssen its nareotii- 
effect. 

Geneml maiuigcmenf . — The diet of the epile])tic should be fr(‘C fi'«>in 
all that is obxdously indigestible — raw' fruit of fii'in texture, such as raw' 
apples, the skin of dried fruit, including currants, pastry, exccjit in small 
({uantities, and tough meat. It has lieen recommended, on theoretical 
grounds, thiit meat should not be taken, but a careful comjiarison of a 
number of suitable cases for successive pcricxls with aiul without meat, 
show’cd that the onlv' differcnce*to be observed was that the atbicks w''erc, 
on the average, a little more frec|ucnt and severe w'hen meat w'as w'ithheld. 
It may certainly be allow'cd with advantiige, in moderate quantity, tw’ice a 
day. But I Hkve met with more than one jmtient w ho could not Uike l^etf 
without having an attack, although he could take other mc;|^, ami many 
pitients find it wise to :|JL»stain from beef. 

It is important that food should be taken slowly, and that it shoidd 
not be too large in amount. Many young epileptics have a peculiarly 
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ravenous appetite, especially before an attack, which should be restrained. 
Regular action of the bowels is of great importance, and should be 
secured by a daily mild laxative ; it is unwise to *take the risk of even 
one day’s constipation. 

The life of the epileptic should be as uniform as possible ; irregularity 
in meals, overstrain in work, and excitement of every kind sliould be 
carefully avoided. Exercise is important, but definite exertion is harm- 
ful. And this rule affords also a guide to the mental training of the 
young, which is often an anxious matter. The education may go on, 
without injury and even with advantage, if all strain be excluded, ami 
if it be remembered that the excitement of the playground may be more 
harmful than the mental Avork of the school. The ^amc general rule 
applies to the life of older persons. The knoAvledJ^e of the disease is 
siitficiontly depressing to make it imporbint that no other cause of de- 
pression should be added. 

As little difference as possible should be made in the mode of life, but 
it is generally necessary to avoid crowded rooms and the A'crtiginous 
influence of the dance. 

A knowledge of the nature of the mahwly is often carefully withheld 
from the sufferer. But such ignorance is undesirable if the needful care 
cannot be secured, unless the patient knows from Avhat he is suffering. 

Oempation, — The first point is that the occupation of an epileptic 
should be one in which the attficks sh.all not involve personal danger to 
life. This precludes a life at sea, on scaffolding, or about machinery. 
For the most pirt choice is restricted to sedentary occupations. Th(5 
only wise rule is to assume that the attacks will persist, however good 
the prospect of their arrest. If this be done, the course of the disease is 
unimporUint so far fis the life-work is concerned ; if it be disregarded, 
years of training may be wasted, and life may have to be recommenced 
too late. t 

— The question of marriage of epileptics is one of great 
ilifficulty. The influence on the individual sufferer is quite unimportiint. 
The chief consideration is the probability of the transmission of the 
disease, or the production of its congeners, instihity and idiocy. The 
subsequent influence of such transmission on its subject, on the happi- 
ness of the parents, and on the Avelfare of the race, have .also to be thought 
of. When epilepsy is the result of an old organic cerebral lesion, how- 
ever early in life this has occurred, it may be disregarded s(f far as trans- 
mission is concerned. The difficulty chiefly arises Avhen there is evidence 
that the disc«aso is distinctly inherited.* Regarding the risk of trans- 
mission in such cases, the patient may be informed that in gener.*!! terms 
there is no certainty that the offspring Avill suffer ; that the chances are 
cig^inst the .appear.mce of the disease in any individual efiild ; but that 
they are alsfi against the esc.ape of one in every six children. With the 
statement of these facts the decision must be left to those immediately 
concerned. The general wclf.are of the community AA'ould preclude the 
marriage of any member of n f.amily in which there is herediUiry 
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disease ; but the welfare of the community' has not yet a detiiiito iiitiu- 
ence on personal action. Minute as must be the effect df any individual 
action, it is a part of that Avhich makes for the well-being or ill-being of 
the race through years we cannot number. But “Utopia” has become 
a byword ; the Present is urgent, and the Future seems remote. \\ ben 
uncertaisty is added to distance, it is easy to evade that which is itself 
imperati\'e. 
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PUEKPKliAL ECLAMPSIA 

Definition. — This iiaiiic denotes (*pilci)tifonii convulsions eoniiiij; on 
during jiregniiricy, Itihonr, or childbed ; und <U‘i)ending upon .-i diseuse of 
the kidney which is peculiar to pregnancy. 

'Phis definition excludes the fits of hysteria, cpilc[)sy, gross disc'ase of 
the brain, injury, or known jMUSons. Fits from one of these causes may 
occur during the childbc<iring process, but they liavo only an acci<lental 
connection with it. They ai'e not eclampsia, and arc to be distiiigiiislusl 
from it (vitle previous article, p. 7X1). 

FreQuency. — In pi'ognancy there is a special liability to kidney 
•lisease. The following figures will show this. The Kcgistrar-CeiieraPs 
report shows that the death-rate of women, aged from 20 to 4.), 
acute nephritis, albuminuria, and ura*niia, is 44. »1 per million. llu; 
avci-age number of children in a family, according t(j Duncan, is four. 
Assuming all women to be married, this would give three years, out of 
those from 20 to 45, passed in the pregnant sUvte ; and in this three 
yeara the deaths from the kidney di.seases named wouhl be OS 4 pei- 
million. As according to the hist census 4.4 per cent* of women between 
20 and 45 are either single or widows, the incidence on the pregnant 
women would be about -.^ths of this figure, or 253 per million. Eclampsia 
moreover, is very rare in the first half of pregnancy ; and this would 
further .reduce the estimated frequency of eclampsia, if pregnant wommi 
were not mor# liable to kidney disease than others. But the death# 
rate from eclampsia is 702 per million. Taking 20 per (jjmt as the 
mortolity, this would give 3510 iier million as the frequency of the 
disease : wWch differs fr8m most kidney di.seases in that it often ends 
in recovery. Statistics of lying-in hospitals show that eclampsia occurs 
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in about one labour out of 500. The Registrar-Generars returns show 
that death from* eclampsia takes place in one out of 2543 labours — a 
death-rate of about 20 per cent. Acute renal disease is therefore at least 
fourteen times more frequent in pregnant women than in women of 
corresponding age who are not pregnant. ^ 

The different renal diseases that may occur with pregnancy..— These 
diseases have been treated by many writers as one and the same ; varying 
only in severity, and assuming in different patients different clinicaj 
aspects. But it appears to me that the cases fall into groups, and that 
the differences between these groups are broad enough to call for the 
description of each group as a distinct form of disease ; that transition 
forms, intermediate l^etween these different groups, are not found with 
the frequency that ought to occur if the disease vfefe but one malady 
modified by conditions peculiar to individiuil cases ; and, therefore, 
that the correct diagnosis and proper treatment of these different 
forms of disease will be promoted by keeping their differences clearly iji 
view. 

The diseases may be divided into four classes : (i.) The diseases that 
occur also in patients who are not pregnant. A patient with acute or 
chronic nephritis, granular kidney, lardaceous disease, pyelitis, or any other 
renal disease, may become pregnant ; and the pregnancy may run its course 
without any great modification of the disease by the pregnancy, or of the 
pregnancy by the disease. I think such influence as the pregnancy has 
on these diseases is detrimental, but not so great as to be captible of 
demonstration. When renal disease of any kind coexists with pregnanej^, 
the child is more likely to die in the Avomb than if the mother were healthy : 
but the proportion of children born dead from this cause is not great (29). 
(ii.) In pregnancy the pressure within the belly is raised : evidence of this 
is seen in the varicose veins and occasional oedema of the lower extremities. 
This mised pressure is not usually enough to produce an appreciable effect 
on the kidneys ; but it may, Avhen the uterus is very large, ])ring about 
the condition of the kidney that is seen with heart or lung disease ob- 
structing the return of blo(xl. This condition of kidney is well known ; 
in pregnancy it seldom occurs, and it does not produce eclampsia, (iii.) 
A chronic disease pec\iliar to pregnancy, (iv.) An acute disease peculiar 
to pregnancy. The two latter I have now to describe. 

The chronic Uknal disease oe pregnancy. — Definition. — Saft 
has correctly defined the “pregnancy kidney,’’ by Avhich he mean.*, 
the chronic form of renal disease dependent on pregnancy, as follows : — 
“ A disease of the kidney, which takes rise in pregnancy alone, never leads 
to important disturbance of the general health, and in childbed quickly 
CLibsides.” » 

* In som^ cases renal disease commencing during pregnancy continues 
to progress after delivery. I have published (33) a case of Bright’s 
disease coming on during pregnancy, continuing iifter deli very and ending 
in death nine months after the l^eginning of the symptoms — gi'anular 
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kidney and the cardio-vascular changes associated with it being found on 
necropsy. Such cases may seem to make the definition I have cjuotod a 
false one. But the ca^s in which kidney disease continues to progress 
after delivery are in my judgment instances of kidney disciise ditVerent 
from that which depends upon pregnanc 3 ^ coincide with pregnancy, 

but do net depend upon it. For correct prognosis it is essential that the 
kidney disease which depends upon pregnancy should bo distinguished 
fupm other forms. 

Frequency of the chronic renal disease of pregnancy. — Different 
estimates of the frequency of albuminuria in pi'egnancy have been given, 
from that of Blot, who put it at 25 per cent, downwards. But the 
very high estimates have been made Avithout distinguishing between 
pregnant w'omen Ami women in labour ; or between albuminuria with 
casts, and albumin from the bladder or the vagina, oi* the nuire trace «)f 
albumin from the kidneys which is the result of raiseil pressure on the 
renal veins. Ingerslev took great care to eliminate theses fallacies. He 
examined the urine of 600 pregnant women, and f«)und albuminuria 
present in 29, or 4*8 per cent; but in only six of them (1 ])er cent) 
were casts present. Saft found albumin present in 5*9 ])er cent of graviibe 
(iic^r before the thirtieth week), an<l in 4 1 (»f multigiavida}. C-asts 
Avere only present in a fifth of them. 

Braxton Hicks examined the urine of 100 pregnant w omen (not st;itc«l 
whether in labour or not), and found albuminuria in 2 ; but one of these 
was a case of old kidney disease. Galabiii (50) oxamiiuMl tlie urine of 15 
pregnant women, but found albumin in one only. Hofmoiei’ (58), from 
an examination of the statistics of the Berlin lying-in cha'ity for lOJ, 
years, out of 5000 cases, found 137 of nephritis, or 1 in 57 ; ajid of 
these 137 eclampsia occurred in 104; but it must be remembered that a 
lying-in hospital connected with a grciit school of medicine w'ould bci 
likely to receive qn unusual number of bad cases, llofnieier also e.\- 
amined 170 pregnant women for {ilbuminuria, and found it i)reseiit in two, 
or 1 in 85. Rosenstein estimates that about 1 in 4 of pregnant 
Avomen with renal disease get eclampsia. Looking at these figures 
collectively I think w» shall not go far wrong in roughly estimating 
the frequency of renal disease in pregnancy as about 1 per* cent. 

During labour albuminuria from pressure on renal veins is more 
frequent than during pregnancy. Ingerslev found that out of 155 women 
in labour thci urine cont-iincd albumin in 50. Of t/lese 50, 46 had also 
Been examined during pregnancy, and albumin was then present only in 
15. Saft found albuminuria pi^sent rluring labour in 52 i)cr eent of 
primiparse, and 2 2 ‘6 per cent in multiparoe. Albumin is found in the 
urine oftener after the rupture of the membranes than before ; and 
oftener when lAbour has lasted long than at the beginning of labour. 

80 per cent it disappears wdthin forty-eight hours after delivery. * 

Clinical history. — The average age of the patients with this disease 
is above that of patients with eclampsia ; and among them is not found 
the preponderance of first pregnancies that is observed with eclamjisia. 
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The symptoms which bring the patient to the doctor are not striking : a 
little oedema, ndc of feet only j recurrence of vomiting, such as the patient 
had early in pregnancy ; slight shortness of breach ; some unaccustomed 
headache; weakness; more j)allor than usual. These symptoms have 
come on so gradually, generally during the second half of pregnancy, that 
the patient can seldom give a definite date at which they commciiced. 
The urine is generally lessened in quantity, but* the amount may be about 
the average of health. If the quantity of urine is incretised, the kidnqy 
disease is not that which depends upon pregnancy. It is clear, and not 
of high specific gravity ; it may contain so much albumin that the urine 
becomes solid on boiling ; but a more usual amount is from a quarter to 
half its bulk. The albumin is mainly jiaraglobulin ; serum albumin 
suggests that the renal disease is not duo to pret^ancy. The urine 
deposits casts, usually granular. The amount of urea daily excreted is 
always below the average of health, even if the quantity of urine is not 
lessened. The degree of this diminution is important in prognosis : the 
more urea the j>aticnt excretes, the more likely is it that after delivery 
the renal disease will disappear. If, after due estimate of diet, the excre- 
tion of urea is greatly diminished, the albuminuria will probably persist 
after delivery. 

Delivery is followed by diuresis. In patients suffering from the 
pregnancy kidney only, this diuresis is in proportion to the diminution of 
the amount of urine during pregnancy. The diuresis generally reaches 
its height from the third to the fifth day, and lasts about a week. At its 
height the amount of urine passed in the twenty-four hours may be twice or 
three times the average of health. With the diuresis there is an increase 
in the excretion of urea; the daily amount may be 6Q0, 700, or 800 
giains. The increase in the excretion of urea during the first week of 
childbed is greater in the patients whose albuminuria disappears than in 
those in whom renal disease persists. 

Relation to eclampsia. — Although this form of kic^ney disease causes 
but slight symptoms, and ends usually in recovery, yet in probably about 
one case in five the acute disease which causes eclampsia becomes super- 
added to this chronic disease. For this reason the chronic renal disease 
is important. 

Morbid anatomy. — We know nothing of the morbid anatomy of this 
chronic disease, for it is not fatal. The morbid changes in the kidney 
can only be found o*Ut by examining the kidneys of a pregnant woman 
Avho, having this disease, died from some accident^il cause, and I know oV 
no such record. A few necropsies have ‘been published, but the accounts 
are not harmonious ; for the evident reason that the patients who died 
were suffering from forms of renal disease such as occur independently of 
firognancy, and not from that which depends upon pregnancy. 

^ Treatn^ent. — There is no drug that will cure the chronic renal disease 
of pregnancy ; nor even one which will affect its course favourably. 

The first thing in treatment is rest. This means that theipaticnt is to 
be kept lying down in a warm bed, and protected from exertion and ex- 



PUERPERAL ECLAAfPSIA 


Soi 


posure by the attentions of a good iiui-se. In a patient so treated the 
albuminuria will almost always diminish, and the quantity of urine and 
urea will almost alwaye incre^ise. 

French writers very strongly adA'ociite milk dieL This means that 
the patient is kept on milk, and nothing but milk, from five to nine pints 
being giVcn daily. The only other treatment is an occasional laxative to 
counteract the constipating eftect of the milk. They relate cases in which 
improvement has followed this treatment, and in which eclampsia has 
been prevented by it. Tarnier says that he has seen the symptoms 
supposed to be prodroma of eclampsia disappear under milk diet, and 
return when the patient was put upon a mixed diet. I have seen 
albuminuria dimirfish while the |3aticnt was on milk diet, and increase 
again when beef-terf was allowed, the pitient*s circumstances being not 
otherwise altered. I therefore think that milk diet is bcncticial and 
important in this disease, but I think it less importiint than rest. I 
have not seen accounts of cases tresitcd by milk diet without rest in bed. 

The cure for the chronic renal disease of pregnancy is the induction of 
premature labour ; the main question, therefore, is whether this should be, 
done or not. (As the symptoms are seldom well marked until the last 
tw(f months of pregnancy, the question is usually one of premature labour, 
not of abortion.) If induction of labour bo recommended, a delay of a 
day or two will usually be asked for, in order that suitable preparations 
may be made for the arrival of the baby ; and therefore a trial of expectant 
treatment will generally have to be made before labour is induced. If 
during this trial of expectant treatment all the symptoms rapidly improve, 
the induction of labour may be postponed, or abandoned. But if, in 
spite of rest in bed and milk diet, the albuminuria and the accompany- 
iiig symptoms |>ersist, I think labour should be induced without delay. 

The only objection to the induction of labour is the greater risk to 
the child’s life fv>m its premature birth. But with the help of iin 
incubator a premature child may be reared without great difficulty. 
Were the pregnancy allowed to go on, the probability of the birth of a 
living child is not so great as it would be if the mother were healthy ; 
for renal disease brings with it an increased liability to intrji-uteriiie 
death of the child ; and in eclampsia the betcil mortality is high. But 
were the objection on the ground of the danger to fcetal life a stronger 
one than it is, I think that it should be disregarded in the face of the 
liability to e^ampsia which threatens the mother if the chronic renal 
disease of pregnancy l>e allow'ed to go on. 

A similar question may arise* early in pregnancy, when a woman who 
already bn.a some kind of kidney disease becomes pregnant. If the 
disease be slight, and the effect of pregnancy upon it not appreciable, 
there is no nSed to interfere. But if the kidney disease be enoujflf 
distinctly to deteriorate the patient’s health, and, above all,^ ifgiit have got 
worse since pregnancy, I^think that the induction of abortion, as soon as 
these points have been established, is good treatment. v „ 

A somewhat similar question is whether pregnancy should be allowed 
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to go on ill a woman who had one kidney removed. Twynam has 
collected cases from which to answer this question. The answer is that 
women after nephrectomy can bear children without very great danger, 
provided their organs and the remaining kidney are healthy. If the 
remaining kidney be diseased, I think that abortion should be induced. 

The acute renal disease of pregnancy. — This is sometimes 
preceded for weeks or months by the symptoms of the chronic form of 
renal disease ; and from them it may be inferred that the acute disease 
has attacked kidneys already the subject of the chronic renal disease. In 
other cases the disease attacks patients who have never complained of 
any symptom or shown any sign of disease, and Afhoso kidneys are 
healthy. Dr. Handheld -«1 ones mentions a case** in which normal 
urine was passed half an hour before delivery, yet within three hours’ 
time puerperal convulsions manifested themselves, and bloody urine was 
passed, which on boiling became almost solid from coagulation of albumin. 

In some such cases the patient has a fit without warning of any kind. 
In others premonitory symptoms of a kind different from those of the 
chronic form of renal disease precede the fit by a few minutes or hours. 
These prodroma are chiefly sensory. The patient may have headache y at 
first slight and occasional, then persistent and very severe, so that it 
may make her cry out with the pain. Delirium^ restlessness, sleepless- 
ness, or excessive somnolence and mental hebetude, may precede the fit. 
There may be visual troubles; asthenopia from failure of accommo- 
dation, amblyopia, diplopia, hemiopia, or amaurosis. Blindness may be 
sudden in its onset, and may be sudden, though it is oftener gradual, 
in its departure; in many such eases ophthalmoscopic examination has 
failed to discover any change in the retina to account for the amaurosis. 
Hocker attributed this transitory amaurosis to a retro-retinal oedema, 
interfering wth the function of this membrane,- whiqh oedema may be 
absorbed, the normal state being then completely restored. There may 
be a sensation of light ; thus J. Bamsbotham (56) mentions a case in which 
the fit was preceded by an exclamation that the room was studded with 
diamonds. Acute epigastne pain^ sometimes so severe as to make the 
patient cry out, and accompanied with a sense of oppression and shint- 
uess of breath, are occasional premonitory symptoms. The latter symptoms 
may precede the pain. (Edetua of the face and upper extremities, as well 
as of the feet, is often present ; because the acute renal ^disease which 
causes eclampsia is often superadded to the chronic renal disease di 
pregnancy. But it is not a symptom characteristic of the disease which 
causes fits. Ingerslev, out of 71 cases of eclampsia, found no oedema 
in 15, and in 36 oedema of the lower extremities only ; that is, in 51 cases, 

72 per cent,* the kind of oedema characteristic of kidifey disease was 
al^ent. | 

Acute renal disease without fits. —Sometimes,^ but rarely, patients have 
symptoms like those which precede and accompany eclampsias — headache, 
restlessness, giddiness, oedema, severe epigastric pain, amblyopia, and 



PUERPERAL ECLAMPSIA 


803 


even stupor, together with the passage of a small quantity of urine solid 
with albumin but without fits. There may be a few mnilatoval twiteh- 
ings only, but no general convulsion ; or there may l>e no convulsive 
movements at all. This condition may pass off during pregnancy, with 
or without death of the child, the acute symptoms lasting two or three 
days onV, and the whole fllness lasting about ten days (13, 34, 40). 

Antecedent conditions. — (i.) The disease is especially frequent m first 
pregnancies. Thus Chantreuil (19) found that out of 683 cases, 522 were 
in first pregnancies, against 161 in multipara* ; and Schautti, out of 
306 cases, found 253 in first pregnancies, against 53 in multipara*. 
Schreiber found 109 first pregnancies, or 79-5 per cent, against 28 
multiparse, or 20*5 per cent. 

(ii.) Twin jyregn^incj /. — There is no doubt that eclampsia is more 
frequent with twin than with single pregnancies. According to Bartels, 
Litzraann, when doubtful whether a large uterus cont;iincd twins or not, 
was accustomed to decide against twins if the urine conttiined no albumin. 
Schauta out of 341 cases of eclampsia found 27 cases of twin 
pregnancies. Hofmeier (39) found out of 104 cases of eclampsia, 9 
cases of twin pregnancy; Lohlein out of 103 eclampsia cases, 5 of 
twip pregnancy; and Schreiber out of 137 eases of eclampsia, 12 twin 
cases. Putting these figures together, they show a ratio of 1 twin 
pregnancy to 13 normal pregnancies, the proportion in pregnant women 
generally being as 1 to 80. Acconling to Litzmann (as quoteci by Bjirtels), 
this special liability to kidney disciiso does not occur when the uterus is 
unusually distended by dropsy of the amnion without twin pregnancy. 
Dropsy of the amnion, in single pregnancies, is so rare that it is difficult to 
test this statement. Nothing like eclampsia is ever mot with in abdomiiwd 
tumours — ovarian, uterine fibroids, etc. — which sometimes get much larger 
than any pregnant uterus. On the other hand, eclampsia has been observed 
with ectopic pregnancy. These facts indicate that the frequency of 
eclampsia with twin pregnancy arises from the^ presence of two children 
in the womb, and not from mechanical distension of the belly. 

(iii.) Refiex irritation , — In imticnts liable to fits, any irritation or strain 
of the nervous system /nay cause the patient to have more fits than would 
otherwise have occurred. Hence in the etiology of eclampsia various 
causes of nervous disturbance have been assigned a place. Among them 
are fright, and emotional or physical shock ; and depressing influences, 
such as pov(yty, anxiety, the disgi-ace of illegitimate»pregna»icy, digestive 
•flisorders, retention of urine, and exhaustion from prolonged labour. But 
eclampsia usually attacks patients who have not been exposed to any of 
these causes ; and there is no evidence that they influence pregnancies 
in which eclampsia occurs any more frequently than those which end in 
normal labour Their utmost effect is to make the patient have moy 
fits than she would have had if in robust health, and it is doubtful if tJicy 
do even so much as this. 

It has J;)een said that eclampsia is more frequent at certain seasons of 
the year, and also that it is sometimes epidemic ; but these statements 
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are not borne out by statistics, which show that, when large numbers are 
analysed, about the same number occur in each month (60). 

Time of onset. — The disease may come on before, during, or after 
labour, but is most common during the first stage of it. Statistics show 
that the number of cases in which the fits come on during labour is 
greater than those, put together, in which they come on either before or 
after labour. Thus Charpentier (22) quotes a table from Wiegert of 455 
cases collected from sixteen different authors. In 236 the fits came on 
during labour, in 109 before, and in 110 not till after. Schauta found 
the fits began during labour in 186 cases, in 42 they preceded it, and in 
82 they followed delivery. Schreiber found 23 before labour, 85 in 
labour, and 29 after delivery. When the fits begin dvring pregnancy it 
is generally in the last two months. A few cases, buvo been observed 
before this date, but they are rare. When the disease comes on during 
pregnancy, the attack is generally followed by the onset of labour, usually 
immediately, but sometimes not for some days; yet occasionally the 
convulsions cease, the patient recovers, and goes to tei-m. When the 
disease occurs after delivery it is generally soon after it. 

The fits. — ^These are epileptiform ; that is, there is loss of conscious- 
ness, tonic spasm, followed by clonic, and then by coma. It is said l^iat 
in eclampsia the cry which sometimes precedes an epileptic fit is absent ; 
but, as by no means all epileptic fits begin with a cry, the distinction is 
not important. The spasms are generally bilateral, but commonly affect 
one side more than the other : I know no rule as to the side more often 
affected. Dr. Braxton Hicks observed the uterus participating in the 
muscular spasms. The duration of each fit is seldom longer than a 
minute. Cases have been described in which the fit is said to have 
lasted twenty minutes ; but these are really instances of a succession of 
rapidly following fits. The interference of the fit with respiration is 
such that a fit which lasted longer than two or three minutes must be 
fatal by asphyxia. ^ ' 

The fit is never followed by an immediate return to healthy con- 
sciousness, but always by coma, which lasts a variable time — from a 
few minutes to several hours — and gradmilly pti^ses into stupor, with 
restlessness and delirium, in which the patient often indicates that her 
head is painful. Sometimes increased restlessness precedes another fit. 
Sometimes the patient lies in persistent coma interrupted by fits. The 
coma is not a more efiect of the fit ; for its depth and duration are not in 
proportion to the number of the fits. I have published a case in which c 
the patient had two sets of fits : ona while the urine was almost 
suppressed and was solid with albumin, and a second set when the renal 
function was partly re-established ; in the second set of fits the coma 
was of short duration. The fits and the coma are alike i effects of the 
disease. 

In most iases there are not more fits than a single digit will express ; 
there may be only two or three. On the other* hand, it is s^id that as 
many as 160 have been counted (26). They do not recur at regular 
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intervals. If the fits are many the disease is severe; ip more than half 
of the cases in which there are over twenty-five fits the disease is faUil. 

The urine (35). — ^i) Quantiff/. — The urine is diminished in quantity 
to from one-twelfth to one-third of the average in health. The secretion 
l)egins gradually to be ro- established in from six to twenty-four houi’s 
after tHb fits have ceased. In a few cases tits recur after the restoration 
of the urinary secretion has begun ; but they are then not followed by 
#uch prolonged coma as when the disease is at its height. If the 
secretion of urine be not re-established, the patient dies. Observation of 
the amount of urine secreted is therefore imj)ortant for prognosis. In a 
few cases the quantity of urine is not diminished, and may even be above 
the average of health ; these arc cases in which the acMitc renal discjisc of 
pregnancy has attacked kidneys already the subject of disease such as 
may occur independently of pregnancy. If such patients recover from 
the eclampsia, renal disease persists. 

(h) Specific gramitj, — Although the quantity of urine is diminished its 
specific gravity is very high — from 1030 to 1015. As the quantity of 
urine increfises, the specific gravity decreases. In the exceptional eases, 
in which the quantity of urine is undiminished or al)ov(‘ the average, t)ie 
spd!;ific gravity is lower than normal — 1010 or thei*eabouts. 

(r) Urea , — The excretion of urea is largely diminished. In most cjiises 
not only is the quantity of urine diminished, but the ])crcentagc of urea 
in the sciinty urine is lessened ; yet in some the percentage is ncjirly 
normal, the urea excretion being diminishetl nearly in proy)()rtion to the 
diminution of the urine. The excretion of urea does not begin to be 
re-established until some hours after the cessation of the fits. Sometimes 
the percentage of urea in the urine begins to rise before there is any 
considerable increase in the (piantity of urine ; in others, the restoration 
of the urea elimination goes with increase in the amount of urine. In 
the exceptional ct^es, in which the quantity of uritio is not lessened, the 
percentage of ureji is so much reduced that the amount excretcfl is fai* 
below the average of health, even in cases in which the amount of urine 
exceeds the average. In some cjises the elimination of urea is not re- 
established, but its amdunt goes on diminishing: in such cases the illness 
ends in death. 

(fi) Alhnmin . — In all wises the urine, at «)nc stiigc of the illness, 
contaiTis so much albumin that, when boiled, it bccojnes solid. In most 
cases the patJbnt is not seen until she has had fits, and the urine is soli<l 
with albumin ; in such cases Ave know not at what period this great 
albuminuria began. In Dr. Haifdficld- Jones’ case the urine was free from 
albumin three and a half hours before the fits. In cases previously 
under treatment, whether for the chronic renal disease of pregnancy or 
for renal disease such as occurs apart from jircgnancy, the urine docs 
become solid until the patient has had fits ; and each fit is alpiost ahvays 
followed by an increase iji the amount of albumin. 

It has %een argued that in wises in Avhich the fits come on without 
warning, in subjects apparently healthy, the albuminuria is altogether a 
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result of the fifs; but in disease, other than renal, which causes fits 
— in epilepsy, cerebral tumour, etc. — the fit or fits are either not 
followed by albuminuria, or the urine next passed contains only a traci* 
of albumin. Such fits, even when they occur in pregnant women, are 
never followed by the passage of urine solid with albumin. But, as 
patients who are not aware of illness do not con\e for examinatioft, I know 
no case of eclampsia in which the urine had been examined immediately 
before the onset of fits; it must be ‘admitted, therefore, that there is 
evidence which directly negatives this supposition. 

The albuminous precipitate is composed of at least two kinds of 
albumin ; serum-albumin and paraglobulin ; and their relative proportion 
varies. The few observations that we have show tha{^ in cases in which 
there is much serum -albumin and little paraglobifiin the prognosis is 
worse than in those in which there is much paraglobulin. Serum-albumin 
is less diffusible than ^mraglobulin ; hence it seems as if much damage to 
the renal cells is necessary to allow it to get into the urine in large 
quantity. 

The distinction between the two kinds of albumin is made by saturating a 
specimen of urine with magnesium sulphate. This precipitates the paraglobciliii, 
but not the serum-albumin. The specimen is freed from the paraglobulin by 
filtration, when the scrum-albumin may be thrown down by heat and nitric 
acid. The precipitate so obtained is compared with the precipitate thrown down 
by heat and nitric acid from urine from which the paraglobulin has not beeik 
previously sejkarated. 

In cases which end in recovery, the albumin in the urine quickly 
diminishes after delivery, and usually disappears within a week, sometimes 
before. If eclampsia occurs in pregnancy, and, as sometimes happens, the 
patient recovers without labour coming on, then, after the fits have ceased 
to occur and coma has passed off, the albuminuria dimviishes ; but it does 
not disappear, as a rule, until the patient has been delivered. 

(«) Casts. — In most cases the urine contains a few granular casts ; in 
some none can bo found ; and in some the casts are many. 

(/ ) Sugar. — According to Stumpf, there is adbtone in the breath and 
sugar in the urine ; and he explains the disease by supposing that the 
acetone irritates the liver and kidneys. I have in most cases found 
sugar to be absent ; its occasional presence is not accompanied by any 
symptoms like those of diabetes, and is, I think, accounfl^d for by the 
. reabsorption of sugar of milk from the breasts : it is transient galacto- 
suria, not diabetes (48). * 

{g) Leucm ami Tyrosiu. — These compounds are not spontaneously 
deposited from the urine in eclampsia ; but Sir John Williams has 
\)j]iblished two cases in which they were sought for by chemical methods, 
and founds 

Temperature. — During the height of the disease the tempei-ature is 
usually raised, but not to a very high degi'ee. A temperatiAe over 103' 
is exceptional : its common range is between 100'' and 102' . It fluctuates 
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irregularly from hour to hour, variations which have not yet been reduced 
to rule. No association of other phenomena of the dise^e with particulai* 
variations in temperature has yet been shown. Winckel says that the 
temperature rises aftef a fit ; ])iit I have repeatedly found it to fall. In 
some cases, even though fits have ceased, the patient continues comatose, 
and the temperature goes on stciidily rising until the patient dies (12). 
A temperature of 108° has been observed in such a case (31). Hy]X)litte 
has published charts illustrating ^his. Galabin has published a casi* 
*bf a series of epileptiform fits without albuminuria, proving fatJil by 
hyperpyrexia, the temperature going up to 109°, in a child aged 11. it 
seems to me that such a mode of <leath is like the apoplectiform or 
epileptiform congestive attacks, attended, when fatal, with rapid rise of 
temperature, tha^ ^re met with in various chronic cercbro-sinnal diseases, 
such as sclerosis, general paralysis, old hemiplegia. But this is not the 
only mode of death. The temperature may fall before death, or it may 
be normal or subnormal throughout. Hence absence of fever is not 
sufficient ground for a favourable prognosis. I think, although I cannot 
adduce proof, that cases without pyrexia are those in which kidney 
disease was present before pregnancy. 

^ Arterial blood-pressure. — Some have regarded this sign as of groat 
importance ; but we do not know whether in eclam])8ia it is a good or a 
bad thing for the blood -pressure to be high. Ballantyno has care- 
fully studied it in three cases, so far as is possible, by the aid of the 
sphygmograph. His provisional conclusion is that in the first stage of 
labour with eclampsia, even if the [uilse be small the pressure is high. 
During the fit the pressure is greatly increased, to fall again between the 
attacks. But if the first stage be i)rolongcd and the fits frccjucnt, the 
arterial pressure falls, and the pulse miw become dicrotic, or even hyper- 
dicrotic. There seems to be no close relation between the tcmpei’atun; 
and the blood-pressure. Ballantyne notes some variations in childl>cd 
which, if verified, are hard to understand ; they may depend uiK)n causes 
peculiar to the individual case : therefore 1 do not quote them. 

Retinitis. — In some crises retinitis is present. In these ciises chronic- 
renal disease has usually been present before pregnancy began ; and the 
disease persists after delivery. Milcy has shown that with Bright’s dis- 
ease retinal changes occur late in its course, and affect prognosis ; the 
mortality of cases with retinitis being double that of the cases without 
this compilation. Eighteen months is an exceptic^ally long duration of 
life after retinitis has been recognised. From this it follows that retinitis 
with puerperal eclampsia indicjites an unfavourable prognosis. But Bull 
of New York, while concurring with Miley in the unfavourable prognosis 
of renal disease with retinitis, says that in albuminuric retinitis, due to 
scarlatina or.^regnancy, he has “ repeatedly seen deposits completely ab- 
sorbed and vision restored to noimal.” I have seen the albumin disappear 
after eclampsia with retinitis ; but impairment of vision remained. Sir 
T. Grainger Stewart sal^s “ retinitis albuminurica is always a very serious 
symptom, except when it occurs in pregnant women.” 



868 


SYSTEM OF MEDICINE 

, ■ Ti I S- 

Course and terminations. — Eclampsia seldom lasts longer than forty, 
eight hours. It generally ends either in recovery or death within that i 
period. 

(i.) Eecovery. — About four-fifths of the cases 5nd in recovery. The 
fits cease, and the patient gradually recovers from the coma which followed 
them. The secretion of urine begins to be re-established a fey hours 
after the cessation of fits ; but it takes from two to four days for the 
secretion to become as abundant as ii\ health. After the patient has re- 
covered consciousness, languor, mental dulness, loss of memory, and some-" 
times ocular troubles, persist for a time. Generally these effects pass off 
within a fortnight ; but sometimes loss of memory lasts for two or three 
months afterwards. 

(ii.) Death. — This may occur in one of several wa^sd (a) The coma 
may grow deeper and deeper, with or without cessation of fits, and the 
temperature steadily rise until the patient dies with hyperpyrexia, (b) 
The patient may die in continuous coma with a falling temperature, or 
with a temperature subnormal throughout. I think that the latter mode 
of death occurs in cases in which the kidneys were diseased before the 
pregnancy, (c) After eclampsia the patients always suffer for a few days 
from bronchitis, which is a result of the extreme venous congestion of l^e 
lungs during the fits. Sometimes more serious lung changes come on, 
and the patient dies, usually during the week following the eclamptic 
seizures, from capillary bronchitis or pneumoni^i. Schauta, out of ninety 
autopsies, found four cases of cedema of the lungs, nine of lobular pneu- 
monia, one of hypostatic pneumonia. 

The foregoing are the usual modes of death. There are rarer ones. 
(d) Cerebral or meningeal haemorrhage has been found on autopsy oftencr 
than I think can be accounted for by supposing it due to accidental 
complications, or to errors in diagnosis. Schauta found what was called 
apoplexy ” (large cerebral haemorrhage being specified in four) recorded 
in ten out of ninety eclampsia cases examined after death. This fre- 
<^iuency is explained by the greater liability of patients whose kidneys are 
already diseased — including those with granular kidney and degenerate 
cerebral vessels — to the acute renal disease of pjegnancy. (e) Death 
may happen by asphyxia during a fit, in consequence of the fixation of 
the chest by tonic contraction of the respiratory muscles and the result- 
ing airest of respiration. (/) Bailly has published a case in which death 
took place by suffocation from swelling of the tongue, produced by 
haemon*hage into its substance from the bites inflicted during the 
fits. 

There may be more remote sequels. The fits themselves damage the 
brain. Puerperal insanity is more frequent after eclampsia than after 
normal delivery. Thus Charpentier, out of 203 cases of eclampsia, found 
19 ^ Allowed by insanity, or 9*2 per cent. The frequency of insanity 
in childbed giaerally, according to a table compiled by Kehrer, is about 
0*2 per cent. ' ^ 

1 have mentioned cerebral hsemorrhage as a cause of death. There 
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may be bleeding into the brain, but not enough to kill the patient ; if so, 
hemiplegia will persist. But this is a i-are sequel. 

Prognosis. — Death^ occurs oftener in niultipjira> than in primipiiiw. 
Schauta, out of 306 cases, found the death-rate among primiparsB to l>c 
;17'3 per cent ; among mulf/ipane 44*9 per cent. The mortality is higher 
the earlier the fits come on. Thus, out of 309 cases, Schauta found the 
death-rate of those in which the fits preceded labour was 52*2 per cent ; 
qj those in which the fits came on during la}»our, 40*2 per cent ; Init of 
those in which the fits did not begin till after delivery, 27*2 per cent. 
These figures shoAv a mortality considerably higher than that which 
usually occurs from eclampsia. I discover not from Schauta's i>a])er the 
reason for this ; his figures are based upon cases observed in hospital 
practice, and it ma^^e that the table includes cases delivered in lying-in 
hospitals in pre-antiseptic times, or tliat eases of exceptional severity 
were selectetl for admission. Whatever the explanation, it does not aH'ect 
conclusions based upon the com|Kirison of didcrent groups of cases ail 
under similar conditions. There is no coneomitiint vai-iation between the 
number of the fits and the death-rate; though upon the whole the death- 
rate rises Avith the number of the fits. Thus in most eases the fits do 
not exceed ten, and the death-rate is about 20 per cent. Of those in 
Avhich the fits exceed twenty in number, more than half end in dciith. 
Of those in Avhich the fits exceed fifty in number, almost all so end. 

The risk to the child, — The fo'tal morUlity is high. The lowest esti- 
mate that I am acquainted Avith, talking all eases together, is 30 |>ci* cent. 
Charpentier (23) puts it at 44 per cent ; Charles, basing his estimate 
on statistics derived from Belgian maternity h(»spitiils, at 42 i)cr cent ; 
Tarnier at from GO to 77 per cent. Schreiber found a fictal death-rate 
of 26*1 per cent. Schauta has shown that the frctal mortality, like that 
of the mother, rises AAnth the number of the fits. He foiincl the fretal 
mortality, in cases in Avhich the number of fits did not exceed ten, to be 
al>out 14*3 per cent ; while of those Avho had more than twenty fits, mon* 
than half the children Averc born de«'id. This high foetal death-ratti is 
chiefly due to asphyxia during the fits ; piirtly also to the frci|uency of 
premature delivery and* the unusual number of tAvin pregnancies. The 
mortality that is due to the effect of the fits upon the chihl Avill obvifjusly 
be reduced to a minimum by the extraction of the child as early as 
possible, while it is alive. I shall consider subsequently Avhether this be 
good practice sr not ; I only point out here that it reduces fo'tal mortiility ; 
ahd the widely different results as to fa3tal mortality that 1 have quoted 
very much depend upon Avhethcr*this practice Avas followed or not. 

inflmnee of the death of the feetus, — It has been said that the death of 
the foetus, when eclampsia is present, produces a change for the better. 
This was stated*by Winckel (74), and has been emphasised by Byers (18 ),j 
Avho says he has frequently verified it. But these writers have not de- 
tailed the facts upon Avhieh their clinical inference rests. Dr. Barbour has 
related a case in which rapid diminution of albuminuria and disappear- 
ance of oedema coincided with death of the fretus in utero ; and he quotes 
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three other cases observed by Underhill, Maclaren, and SpiegelbeK/ 
showing the saifte thing. He rightly says that four cases are not enou til’ll 
to Justify a conclusion ; but if further observation^ should show t^t the 
concurrence of death of the child and diminution of albuminuria is more 
than a coincidence, a reasonable inference wovild be that the albuminuria 
is due to a condition of the maternal blood induced by pregnancy. On 
the other hand, Schreiber (62) has published foifr cases in which the disease 
came on in women who were delivei?ed of macerated foetuses, which miM 
have been dead long before the eclampsia. 

The effect of delivery upon eclampsia* — ‘When fits begin before labour 
they may either cease before labour comes on, or continue until delivery, 
or after it ; and the disease follows the one course about as often as the 
other. But when fits begin during labour they c(»itinue in most cases 
after delivery. Schauta, out of 185 cases, found that fits ceased 
with delivery only in 62, or 33*5 per cent; in most the fits increased 
in frequency after delivery. Bruumerstadt, out of 105 cases, has re 
ported 63 which show the same thing. Schreiber, out of 105 cases, 
found that fits ceased after delivery in 64*7 per cent, and persisted in 
39*2 — not a great difference. 

The practical importance of these figures is that they show tha^ de 
livery does not influence the course of eclampsia favoui*ably ; and that 
consequently operations to expedite delivery are not beneficial to the 
mother. The advice sometimes given, to “deliver as quickly as 
possible,^* the accouchement farc^,^ that is, the tearing or cutting open 
the genital passage instead of waiting for its natural dilatation, 
ought in my opinion to be rejected; for such measures increase the 
danger, both of death during delivery or childbed and of chronie 
invalidism afterwards. The mother's welfare should be preferred to that 
of the child; she should not be exposed to these risks simply that a 
living child may be born. 

Morbid anatomy. — Our knowledge of the morbiA anatomy of puer- 
peral eclampsia is behind that of its clinical phenomena. This is because 
most cases of this disease are observed by persons who practise midwifery, 
and who are not, therefore, in the habit of making necropsies. Of the 
few descriptions of the kind many are imperfect. 

I take first the organs most plainly at fault, namely — 

The kidneys. — Very different conditions of kidney have been found. 
Bouffe de St. Blaisb ( 11 ), speaking from an examination 0^26 cases, says 
“there is nothing fixed in the lesions observed.” Leyden says that 
the conditions of the kidney vary — ‘‘sometimes large, sometimes red, 
sometimes pale, sometimes granular.” A comparison of the difi'erent 
accounts that have been published shows that the conditions of kidney 
« present may be divided into three groups — • 

(a) Disease of the kidney, such as may occur apart from pregnancy, 
may be found after death from eclampsia. Any damage to the kidney 
makes it more liable to the acute renal dis^e of pregiiancy. Thus 
Schauta, out of 90 necropsies in cases of eclampsia, found 2 cases of 
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lardaceous disease, 2 of hydronephrosis, 4 of dilatation of the ureters 
and renal pelves. Lohlein, out of 32 cases, found once suppurative 
nephritis, once wasting of one kidney, and eight times dilatation of the 
ureters and renal pelves. It will be seen that dilatation of the urcloi s 
and renal pelves occurs often enough to justify the belief that it 
may hat^e some influence^ in bringing sibout the disease, but not 'with the 
regularity necessary to make it an exphination acceptable for all cases. 

(b) In most cases there are changes in the kidneys which to the 
naked eye resemble those of acute and chronic tubular nephritis. Schuut^i 
found this condition in 46 Ciises ; 28 of these were saitl to be chronic 
nephritis, 16 acute, and 2 acute upon chronic nephritis. I^ohlein, out of 
32 cases, found J)arenchymatous nephritis in 17, and in 12 a mixed 
form of parenchyiAatous and interstitial nephritis. Wieger found the 
lesions of Bright’s disease in 26 out of 27 c;iscs. But although the 
naked-eye appeatances are like those of nephritis, the few microscopical 
examinations of such kidneys that have been made Ictid me to think it 
doubtful whether nephritis was present. 

(c) In some cases the kidneys have shown no sigti of disease? 
appreciable by the unaidecl senses. Out of Schaubi’s 90 autopsies, in 
7 was expressly stated that the kidneys we**e normal, and in 23 
others the state of the kidney was not mentioned ; in these latter, 
I think, it may fairly be assumed that the morbid changes in the 
kidneys were not very marked. A writer, quoted by BouiVe de St. 
Blaise,^ out of 6 autopsies found the kidneys normal in 3. Out of 3 
autopsies reported by Winckel, in 1 it is said that hypenemia was the 
only morbid change shown by the kidneys. 

Microscopical changes . — When these kiclneys, either those looking like 
kidneys with acute or chronic nephritis, or those which look healthy, ar** 
examined with the microscope, the changes found are not those of 
inflammation, but a degeneration like that which is seen in blowl poison- 
ing. Angus Macdonald was one of the first to perceive the iniport;ince 
of this. The kidneys of one of his cases were examined microscopically 
by Professor Hamilton of Aberdeen. He says: “ Judging from the naked- 
eye appearances, we expected that parenchymatous infiammation of the 
tubular epithelium in the cortex, pissing into a state of fatty degenera- 
tion, would be revealed. The first glance at a section of the orgfin, how- 
ever, showed conclusively that this was not the case, and that the lesion 
was not ar^ ordinary' parenchymatous inflammation.” It consisted of 
“ degene^^tion of the epithelial cells of a certain proportion of the tubules 
in the circumferential aspect ot* the cortex. The degeneration appeared 
to be of a colloid nature. The products of these degenerate*! cells ran 
down and blocked up, more or less completely, the other convoluted and 
straight tubules, so as to render them functionally useless, although tjiuir 
tissues were not diseased.” In a case of my own (36), scjptions of the 
kidneys described by^’^the late Dr. James Anderson, from naked -eye 

* Indicated by a pronoun, the antecedent .sentence not making it clear to whom the 
pronoun refen*. 
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examination, as being the subject of “parenchymatous nephritis,” were 
prepared and submitted to my colleague Dr. Charlewood Turner, who 
reported as follows : — “ They show recent degenerative changes of the 
cortex, without any older or cirrhotic lesions — changes attributable to 
some toxic matter in the blood. Granular degeneration and swelling of 
the epithelium of the convoluted tubes, the nuclei of which are invisible, 
and swelling of the connective tissue throughout, without infiltration of 
leucocytes. In the medullary tissiife the epithelium of the loops and 
connecting tubes appears normal. Some of the loops contain casts. 
There is much vascular congestion in this part. The glomeruli appear 
normal. There is no exudation in the capsules.” Cutler has reported a 
case of eclampsia with necropsies in which the kidneys were examined 
microscopically by Dr. W. J. Fenton. His report ‘‘is: “Most tubules 
show what is apparently a running together of the cells, having no 
definite structure, and having their nuclei obscured, the whole condition 
of the epithelium being similar to that often found in acute toxic con- 
ditions.” Winckel (75) has reported a case in which the kidneys were 
examined with the microscope. They showed finely granular degeneration 
of the epithelium of the renal tubes, mostly in the cortex. Schmorl 
(61) found necrosis of renal epithelium. In a case of Leyden's the 
kidneys showed, “ not nephritis, but the so-called second stage of fatty 
degeneration.” Winkler (77) in nine fautopsies found fatty degeneration 
of renal epithelium in all. Boiiffe de St. Blaise sums up the histological 
results as follows : — “ The characters closely approach the different 
coagulation necroses found in infectious diseases. The lesions fall 
principally on the epithelial cells and the vessels immediately in contact 
with them.” 

From these different observations, made by independent pathologists, 
having no hypothesis to support, it follows that, although the kidneys 
often look like inflamed kidneys, yet that the lesion of puerperal eclampsia 
is not nephritis, but an acute degeneration such as is caused by blood 
poisons. 

The liver , — For reasons already given, there arc but few autopsies of 
eclampsia cases on record in which the liver w^ carefully examined. 
But those few observations agree as to the nature of the changes 
present. The most careful study of the changes has been made by 
Pilliet and Letienne. The most conspicuous change is the presence of 
haemorrhages into tfie substance of the liver. These afe generally^ 
seen as dark red points and blotches. They may be so ‘slight as 
not to be visible to the naked eye, but* when none is thus seen the 
microscope reveals their presence. There may be great haemorrhage, so 
great as to strip off the capsule, burst through it, and escape into the 
pavitoneal cavity. The haemorrhages are most abundant ^lear the sus- 
penWy ligaijient. Between the red stains the liver is yellower than 
normal, and on microscopic examination the hepatic colls shoAv either 
fatty degeneration or necrosis such as occurs in acute infectioite diseases. 
The red stains caused by haemorrhage and the yellow colour from 
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degeneration give the liver on section a marbled appeai'ance. The 
process seems to be one of multiplication of the nuclei followed by 
degeneration of the c^Hs. The abo\e description is based on sixteen 
autopsies, with microscopic examinations, made by Pilliot. It will be 
seen that they are something like the changes observed in acute atrophy 
of the liver. Schmorl (61) in fifteen autopsies, jind Winkler (74) in 
nine, found in every case changes in the li\cr like those described by 
Pilliot. In a case published by Sir J. Williams (7.‘1) the liver was 
^xfimined — “ it was somewhat enlarged, and presenting vacuolated cells 
and disseminated points of necrotic tissue.” lie says: “The conditions 
presented by the liver can only be the result of severe contamination of 
the blood.” Hyp»litte has reported cases in which changes like those 
described by Pillitfc |ind Leticniic were found in the liver. 

The spleen, — This organ is swollen and shows hannorrhages under its 
capsule and into its substance. The hemorrhages may be so great as to 
strip off the capsule extensively, or to reduce the splenic substance to a 
pulp. These changes are like those which take ])iaco in tlie liver. 

TJie lumjs. — These are always congested, with eechynioses underneath 
the pleurae. There are often pulmonary apoplexies, and sometimes bloo<l 
in tj;ie bronchial tubes. 

The heart . — The right side of the heart always contains clot. The 
hypertrophy of the heart (which it is now generally agreed tjikes place in 
pregnancy) is said by Lbhlein, speaking from 1C autopsies in which the 
heart was weighed, to be greater in pregnancies Avith eclampsia than in 
pregnancies without eclampsia. As, apart from y)regnancy, renal disease 
goes with hypertrophy of the heart, this is not surprising. 

The h'ain. — In describing the clinicfil history of the disease I have 
referred to the occasional occurrence of cerebral hiemorrhage. Hut as 
a rule the central nervous system shoAvs only such vague changes as 
“ hypersemia,” “congestion,” “anaemia,” “(edema,” “serous effusion,” 
etc., the significance of Avhich I shall point out in considering the theory 
of the disease. 

Fat emboli. — Virchow, in four aiscs of eclampsia examined aft(ji‘ 
death by him, found fat emboli in the lungs and in the glomeruli of the 
kidneys. He was unable to explain whence the fat comes ; indeed, ho 
does not think there is any relation betAveen the fat emboli and the other 
phenomena of the disease. His discovery, therefore, does not instruct us 
much ; but a ^act in the disease vouched for by thfS great pathologist 
deserves mention. Winkler ( 77 ) found fat embolism of the lung in one 
case. • 

PatholOfiry- — We knoAV not the cause of eclampsia ; therefore there- 
has been much speculation about the nature of it. Hypotheses long 
current call foru:onsideration : therefore I will not pass them by without, 
giving my reasons for thinking them inadequate. For neurologists they 
may be extinct, but thev often reaj)pcar in case reports, and even in 
text-books 0^ midwifery. 

The oldest vicAA's ascribed the disease to certain brain conditions ; 
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anaemia, congestion, or cedema of the brain. If any one of these in- 
consistent morbid states were proved to be constant in eclampsia, it 
would not carry us far in the explanation of the^disease ; for we should 
have still to ask why the brain was anaemic, congested, or oedematous, 
as the case might be. 

Ancemid of the brain, especially of the medulla oblongata, has been 
adopted iis an explanation for the following reasdns : — (i.) On post-mortem 
examination it has been thought that the brain looked anaemic. But 
whether the brain looks anaemic or congested depends upon whether the 
chest or the skull be first opened. If the chest be opened first, and the 
great veins cut, the blood drains out and the brain looks anaemic ; if the 
skull be opened first, the cerebral vessels are full ami the brain looks 
congested. Even if this error were guarded against, 9 ahaemia of the brain 
would only show its condition at the time of dying, not its state at the 
beginning of the disease, (ii.) That at the beginning of the fit the face 
is pale. But Moxon showed that one of the first phenomena of an 
epileptiform or epileptic seizure, in almost every case in which the point 
has been investigated, is a temporary stoppage of the pulse. This is a 
part of the fit, and it sufficiently accounts for the paleness of the face, 
if we assume that this cessation of the heart's action causes anaemi^i of 
the brain, and that the anaemia of the brain causes a fit, we still have to 
explain why the heart stops. If cerebral anaemia explains the phenomena 
of the fit, it explains not why the fit occurs. I think it docs not explain 
the phenomena ; . for in ordinary syncope we have the same pallor and 
slowing of the heart, but an epileptiform fit is not the result, (iii.) That 
in animals ligature of the cjirotid and vertebral arteries produces fits, 
and contraction of those vessels, by spasm of their muscular fibres, has 
been supposed to act in like manner. But Moxon showed that vaso- 
motor nerves cannot contract vessels anything like as much as a ligature ; 
and that the contraction effected by vaso-motor nerves is too slow and 
gradual to account for the suddenness of an epileptiform attack. 

Congestion of the brain . — The fits have been attributed to “ congestion 
of the spinal cord ” ; but as they affect the face this is obviously an in- 
sufficient explanation. ‘‘ Congestion of the brain^and spinal cord ” is one 
of the oldest notions, dating from Mauricean. The lividity of the face 
and the fulness of the veins in the neck leave little doubt that during the 
fit the brain is congested ; and the liability to loss of memory and in- 
sanity after eclampiia may be explained by damage to th% brain by this 
congestion. But congestion in the fit proves not that congestion caused 
the fit. Moxon showed that in the ^norbid conditions attributed to 
congestion of the brain (epilepsy included) there is no evidence of such 
congestion ; and that where congestion — that is, an excessive determina- 
i^ion of blood to the brain — is undoubtedly present, there is neither 
epilepsy nor any disturbance of brain function whatever. {Vide art. 
** Circulation of the Brain,” p. 239.) 

(Edema of the brain . — This is known as Ihe “ Traube-iflosonstein ” 
theory. According to this view the primary factor is a watery condition 
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of the blood. I do not know that the WockI of eclamptic ^xiticnts has 
been proved to be more watery than that of other patients ; but I ])a8.s 
by this objection. Fj’om the watery condition of the blood results 
a transudation of serum, which may be aided by the high blood- 
pressure usually present in eclampsia. The exuded scrum makes the 
brain <]edematous ; and the swollen tissue scpieczes the blood-vessels, thus 
producing anaemia of the brain, from which springs the cclani})sia. 

^ Besides what I have said in co/isidering the relation of ancemia of 
the brain to fits, there are two grave objections which prevent mo fi-oin 
accepting this supposition. The first is, that when the exudation reached 
such a degree that the ocdematous brain tissue compressed the vessels, 
the pressure outside the vessels would be greater than the pressure within 
them ; and as soorf m this became the case transudation would stop. The 
second is, that transudation from the vessels would go on in othin* pirts 
of the body as well as in the brain — indeed, to a much greatt'r extent 
than in a cavity bounded by an unyielding bony case : and wo should 
find the tendency to eclampsia to be in proportion to the amount of 
<edema. The reverse is the case ; in many Ciises of eclampsia there is no 
4 edema. 

rnKmlted 'nervoiis tension , — Another notion, received with laudation at 
the time, we owe to the facile pen of Dr. Kobert l^irnes ; it is that during 
pregnancy there is a state of “exalted nervous tension,” a storing up of 
nerve force for the purpose of delivery, which in some subjects, owing to 
a hydraemic and poisoned condition of the blood, bursts out in a sort of 
explosion before delivery. We have no way of measuring “ nervous 
tension ” or nervous force, and we cannot say whether these things are 
exalted or increased, or the reverse ; and “ exalted nervous tension ” 
is, therefore, a phrase empty of meaning, which only obscures the 
subject. 

The toxk theoi'y , — I cannot put this more clearly or moi e tersely than 
it has been put by Chaipentier (25), “ the urine of healthy people is highly 
toxic.” On the contrary, the urine of certain sick people is not. As 
physiology authorises us not to consider the different jioisons contained 
in urine (Bouchard has isolated seven) as products cIal)orated in the 
kidneys, these poisons must be in the blood. But toxic products cannot 
be present in the blood without the organism suffering. They ought to 
be eliminated in exact proportion to their formation in the bloo<l ; aiul 
this eliminati'^n is done by the kidneys in the urine.* If the blood is not 
‘normally toxic and we arc in health, it is becaiLse the urine is normally 
toxic, and incessantly takes froni the blood its toxicity. 

While the kidneys act regularly, the elimination of toxins from the 
blood is regular and incessant ; and from this equilibrium results the 
normal condition — the state of health. If this equilibrium be disturbed, 
the organism suffers and disease is pro<luced. ^ 

In the indi\ddual thus disea.sed two conditions may occur : — 

1. Thtt^e may be excessive production of toxic matter. 

2. There may be insufficient elimination by the kiriney. 
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In the albuminuric patient the urine is much less toxic than in tHe 
normal state, anH in the eclamptic the toxicity of the urine hardly exists. 
In the latter the two conditions above mentiQned concur with thcii- 
maximum intensity. In them there is, on the one hand, diminution of 
the urinary secretion, which may go almost to anuria ; and, on the other 
hand, absence of the toxicity of the urine with arrest of the elimhiatioii of 
toxines. From this arrest of elimination comes accumulation of the non- 
eliminated toxins in the blood, and iippearance of the phenomena know^ 
}is ursBmic, which always coincide with the disappearance of the toxicity 
of the urine. 

This accumulation of toxins in the blood of albuminurics is to-day a 
fact. Announced in 1886 to the Society of Biology* by Doleris, it has 
boon confirmed by the observations of Tarnier and ^'Chambrclent, who 
have not only proved that the toxicity of the blood-serum in puerperal 
eclampsia is very considerable, but, further, that this toxicity of th(j 
blood serum is in inverse proportion to the toxicity of the urine. 

We have the following evidence in support of the above statement : — 

Dol<5ris and Butte extracted from the blood of eclamptic patients 
a crystalline substance possessing toxic properties — capable, that is, of 
(luickly killing rabits, guinea-pigs, and sparrows. But we know not yQt 
the nature or the mode of production of this substance. 

According to Bouchard (9), the average toxicity of the urine is about 
45 cc. per kilogramme ; that is to say, that a rabbit can be killed by 
injecting into it 4 ‘5 per cent of its weight of the urine of a healthy man. 
This estimate is liable to variation one way or another. Bouchaixl puts 
3 and 6 per cent as the limits of normal variation ; that is, that 3 per 
cent of the animal’s weight of some healthy urine will kill it ; while 6 per 
cent of some other urine, also from healthy persons, may bo required to 
cause death. The toxicity of the urine varies at different times of the day ; 
the above figures apply to the whole urine passed enuring twenty-four 
hours. Laulani<^ and Chambrelent found that the toxicity of the urine 
of healthy pregnant women is much less than that of urine from healthy 
individuals not pregnant. They made six experiments, and found a 
toxicity represented by the figures 5*5, 6’9, 9'5, 10, 12'5, and 15, — all of 
them less than the average estimate of Bouchard for that of health. They 
hold that this diminished toxicity of the urine indicates that the organism 
of the women at the end of pregnancy must be more or less saturated 
with toxic matters. * Blanc has performed thirteen similan experiments, 
and found that the average toxicity of the urine of women in tke last twe? 
months of pregnancy was 7 '6 per cent — a result agreeing with those 
above quoted in showing a less toxicity than that of health. He also made 
eight experiments with the urine of lying-in women, and found that in 
them the average toxicity was 5 per cent, or very nearly ftiat of health. 

Tarnier^and Chambrelent examined the toxicity of the blood-serum 
in two cases of eclampsia. They found the toricity of the blood-serum 
to be from 3*3 to 4*3 per cent; that of healthy blood -strum being 
about ten per cent. 
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Ludwig and Siivor have experinienti‘d Avitli (a) the urine of 
eight healthy women i»i lal)onr ; (A) the l»looil-sernm of twelve healthy 
women in lahoui* ; {c) »the urine of sixteen eases of eclampsia , ((/) the 
blo(xl - serum of sixteen cases of eclampsia, 'riiey show (i.) that the 
blood-scrum of pregnant women is more poisonous than that of women 
not pregfiaut ; (ii.)’that the urine of pregnant women is less poisonous 
than that of Avomen not pregnant ; (iii.) that the blood-serum of eclamptic 
^»aticnts is more poisonous than thftt of healthy pregnant women ; (iv.) 
that the urine of eclamptic patients at the time wlu*n the blocxl toxicity 
is at its highest, is much less poisonous than that of healthy Avomen ; 
ciud (v.) that in eclamptic patients Avho survixe, there, is a |)erit)d after 
the fits have ceashd (luring Avliieh the toxicity of the lU’ine is much 
increased. 

If the statements made in the aboAc. paragrajihs be correct, Avheiice 
come the toxins ? and Avhy are they not eliminated ? 

The formation of these toxins is a (pie^tion of physiological chmnistry 
which 1 am not competent to discuss. Ilouchard holds that they are 
formed, (l) in the tissues ; (ii.) in the secreting glands ; and (lii.) in the 
bowel — the latter poisons being of two classes . (a) some mgestc'd with 
foo(4; (f3) some formed by decomposition of food within tin* bo\\(‘l 1'lie 
latter opinion is important because upon it a sc heme of trc'atmcmt has 
been founded. The liver plays an imj)ortant part in the* destruction of 
toxins, the kidneys are charged Avith their (‘limination. 

Ju'ltniqysia and the nrea-fi.rctrtion . — If aa'c agrc'c that the sym])toms ()f 
ecliimpsia arc due to a poison or poisons in the* blood, what is it? I lu! 
sjiecial constituent of urine which is most easily measurt'd and contained 
111 the urine in largest (piantity is urea. ith the acute, rcmal disease) 
of pregnaiicv the excretion of urea is greatly lessened ; and Avith its re- 
establishment there goes improA'ement in tin; [latients condition. I 
think it can hardjy be doubt(*d that there is a relation betw(*en the 
tiheiiomena of the disease and the excretion of ur(‘a. 

Hut experiments have shoAvn that it is not possible to ]nodnce the 
phenomena of eclampsia by injecting urea into the blood , and when the 
elimination of urea is iifterfercd with by other forms of kidney disease, 
the symptoms are not those of eclampsia, ikmchai'd (lO), im>reo\(‘r, found 
that to kill an animal Avith urea it was necessary that there should be 
in the blood nineteen times as much urea as is normally excicted in tlie 
urine during •Ihe tAveiity-four hours. riierefore the disease cannot be 

one simply of poisoning by urea. i • 1 1 

Rouchard has isolated from the urine two substance's winch pioduce 
coiiA'iilsions, and one Avhich produces coma. 1 he phemjmona «)f eclampsia 
can be explained if Ave suppose that these are not climinaUid in the 
urine, but reraafh in the blood to poison the nervous ci'iitrcs ; and we c;ip» 
explain the differences betw’een ditferent cases, as to tln^ nun|Jjer of fits 
and the depth and duratiop of the coma, by supposing difl'ermices in the 

proportion o> these poisons. i 1 1 i. 

Urea is the most powerful diuretic known. It seems probable that 

VOL. VII 
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its function is to stimulate the kidneys to the elimination of the toxins. 
On this view tte relation between the convulsions and coma and the 
diminution of urine and ureii is explained ; the id^sence of urea deprives 
the kidneys of the stimulus which makes them wash toxins out of the 
system. The degeneration of the renal cells explains the transit into the 
urine of much albumin. » 

/s ilie disau^e nrcemia ? — If it be admitted that the illness is the result 
of failure of the kidney to eliminate Avaste products, it may be asked, 
it not the same thing as ordinary uraemia — a condition common in both 
sexes, and apart from pregnancy ? Puerperal eclampsia differs from 
ordinary uraemia in the following features : — Uraemia is a terminal stage 
in a long illness ; and from it patients do not recover, although they may 
for a time get better. Eclampsia, on the other hxnd, often suddenly 
attacks women supposed to be in the best of health ; and, unless it be 
(quickly fatal, its usual termination is in perfect recovery. Uraemia docs 
not invariably cause fits ; its symptoms occur in seA^eral different groups. 
Sutton distinguished ten such groups. In puerperal eclampsia there is 
no such variety ; the only differences are in the number of the fits and 
in the depth of the coma. 

How comes it, then, that the kidneys cease their function? Three 
views have been taken : — 

1. llie mechanical hupothesis. — According to this, the change in the 
kidney is a result of the increased pressure within the belly caused by 
the encroachment on its space by the pregnant uterus. This is an old 
vicAv, obviously suggested by the facts th.'it there is increased pressure ; 
that it is in the later months of pregnancy, Avhcii pressure is greatest, 
that the disease comes on ; that the disease affects chiefly pnmigravida', 
in whom, from the firmness of their belly walls, the pressure is greater 
than in later pregnancies j and that there is an especial liability to 
eclampsia when, in Uvin pregnancy, the tension is gretiter than usual. 

Against this are the facts that passive congestion produces a definite 
morbi(l state of the kidney, the marks of which arc Avell known ; that 
this particular kind of kidney, rare in pregnant women, is hardly ever 
found in patients who die from eclampsia ; f.nd when it is present 
eclampsia has been absent. The argument from the concurrence of 
liability to eclampsia with especially great intra-abdominal pressure is met 
by the fact that when the foetus dies the kidney disease sometimes 
improves at once, although the pressure remaiiis as before ; that the 
frequency of eclampsia in pregnancies with twins is not observed fn 
ei[ually great distension of the belly brought about by tumours or dropsy 
of the amnion ; and that the enormous venous congestion produced by 
heart or lung disease never brings about anything like eclampsia ; nor 
‘ qf^n anything resembling eclampsia bo produced by ligature or thrombosis 
of the rerij^i veins. 

2. Nephiitis. — This is a name rather than a Jiypothesis. Many writers 
on midwifery and on renal disease have spoken of the “ nephritis ” of 
pregnancy ; and many reporters of necropsies have said that the kidneys 
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were ill a condition of “ nephritis.” But the latter statements have heen 
based only on naked-eye inspection. Microscopic examination has shown 
that the disease is not nephritis, but an acute degeneration of the renal 
epithelium. Further, when patients the subject of umpicstionablo 
nephritis become pregnant, they often go through pregnancy and labour 
without .eclampsia. 

3. The toxic hyjfothesi ^. — Wendt has well presented the evidence 
for this hypothesis. On this view the disease is due to a blood poison. 
*The accounts that I have quoted of the microscopical examination of 
kidneys from cases of eclampsia show microscopic appcfiraiices like those 
found after death known to have been caused by blood poisoning. 

There are twa acute diseases to which pregnant wom6n are liable : 
acute atrophy of H^cr, and the acute degencratit)n of the kidney which 
produces eclampsia. In each of these diseases morbid changes occur both 
in the liver and in the kidneys. In acute atrophy of the liver it has long 
been known that the kidneys are always diseased like the liver, but to a 
loss degree. In eclampsia the morbid anatomy of the liver has only 
recently been studied ; but in the cases in which the liver has been well 
examined after death, changes in it, like those of acute atrophy, but less 
in ^egree, have always been found. A distinctiv’e clinical phenomenon 
of acute atrophy of liver is the presence in the urine of leucin^ and 
tyrosin, in such qujintities as to make their detection easy. Sir »J. 
Williams has published two cases of eclampsia, in one of which 
leucin was present in the urine, and in the other both Icucin and tyrosin 
were found when searched for by chemical methods. I know of no othei 
recorded case in which they have been sought for in the same way. In 
both diseases convulsions and coma are prominent features. Both 
diseases are very acute. Acute atro[)hy of th(^ liv'er runs its course 
within five days; eclampsia as a rule within forty-eight hours. The 
phenomena of acute atrophy of liver are so like those of phosphorus 
])oisoning that some have tiiken all such cases to be instances of phos- 
phorus poisoning in which the source of the ])oison had been overlooked. 

Clifford Allbutt, in an argument in su])port of the toxic hyp«>thcsis 
of puerperal albumiiiyria, has drawn attention to the points (>f re- 
semblance between the renal disease of pregnancy and lead poisonin|^ 
I can hardly doubt that the two diseases are closely allie.d. In both 
the extreme suddenness of their onset, often without the slightest warn- 
ing, is what^we should expect if a poison from viithout attacked the 
patient. Jf it were the case that the patient was poisoncid Ijy prcnlucts 
formed in her own tissues, and » normally excreted by the kidneys, and 
that the poisoning took place in consc<picnce of the kidneys gradually 
finding greater and greater difficulty in getting out the toxic stuff, and at 
length failing *in the task, we should expect the final storm of gri^e 
symptoms to be preceded by indications of gradual failure. On Jhe 
hypothesis that the process is a breakdown under a load of Accumulated 
arrears, I f^^id it difficult*to understand the onset of the disease within a 
few hours in an apparently healthy subject, and the rapid and complete 
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recovery which sometimes takes place even during pregnancy and without 
the death of the 'child. 

These considerations made me think it proljablp that acute atrophy of 
the liver, and the acute degeneration of the kidney that leads to eclampsia, 
like phosphorus poisoning, and the scarlatinal kidney, arc all due to 
a poison or poisons from Avithout. But this is only an opinioni If the 
poison exists, we know nothing about it. 

A microbe has been cultivated from the urine, and has been said 
be the cause of the disease. But, seeing how ubi(|uitous microbes are, it 
is not enough that a microbe should be found in the urine ; we want to 
know the distinctive characters of this microbe, and that it occurs in 
eclamptic patients and no others; and these things wobdo not knoAV yet. 
The observations and experiments that have beeji ' made are contra- 
dictory.^ 

Dlagfnosis. — Puerperal eclampsia has to be distinguished from — 

(i.) Flpilepsy . — In the latter disease (a) there is usually a history that 
the patient has been liable to fits ; but sometimes the strain of labour 
will produce an epileptic fit in a patient not previously subject to them. 
(b) The (piantity of urine is not diminished, (r) 'riicrc is no albuminuria. 

(ii.) Ihjstencal fits. — In these the ])atient does not lose consciousn^iss. 
Touch her conjunctiva with a clean finger and reflex closure of the 
eyelids Avill follow. She docs not bit(5 her tongue. There is no suppres- 
sion of urine ; on the contrary, the fit is followed by the passage of much 
pale urine. There is no albuminuria. 

(iii.) Fits from orijunic brain disease . — This may be old, such as a 
cerebral tumour or abscess. In this case there will be a history of 
headache, vomiting, and ])robably of previous fits ; there Avill probably be 
optic neuritis and possibly local paralysis. It may be new, such as 
corel)ral hajmorrhage, embolism, or meningitis. In these diseases there is 
not suppression of urine ; if albumin be present in the urine it Avill not 
be in such cpiantity as to make the urine solid on boiling; and the fits 
Avill bo accompanied or followed by localised ]);iralysis. 

Treatment. — We do not yet know enough about puerperal eclampsia 
to be able when first called to predict the course of, a given case — Avhether 
the patient will get well or Avhethcr she Avill die. Hence when a patient, 
after being treated in a pirticular way, has recovered, Ave cannot surely 
say that the recov^cry Avas the result of the treatment. Treatment may 
have helped recovery, or it may have hindered it. A ^ries of cases 
treated only by putting the patients under favourable general, conditioiia 
would help us much ; but eclampsia is a disease so fearful to the onlooker 
that feAv medical men have the courage to let pitients alone Avho are 
suffering from it. 

The treatment of eclampsia is therefore based, not on ascertained facts, 
buc largely on empiricism. No treatment has been proA^ed to do good. 

I purpose first to consider the different metlicKls of treatment that 
have been Avidely used, and to point out Avhat I take to be thctsidvantages 
^ For a siniiiiiary of \\liat has been done bee Schmidt’s Jahtbuchf Bd. ccxxzvii. 
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find disadvantages of each. Then 1 shall trv to point oi^t the application 
* of these methods to difi’erent stages of the disease. 

Bleeding. — T-his deserves first* mention l)ecauso it is the oldest. T 
suppose it Ijegan to he used at a time Avhen it was eustoinary to bleed h)r 
almost every disease. II. Kamshotham (oO) says bleeding is our 

“ sheet iflichor ” in this disease ; and he rellected the o])inion of his time. 

There are two arguments in favour of venesection — one (^f) theoic- 
/ical, the other (/>) empirical, {a) The theoretical argument is that in 
1 ‘clampsia the pulse is generally one of high [)ressui'e, tliat bleeding 
reduces blood-pressure, and therefore is beneficial. Now, first, tlu^ pulse 
IS not of high pressure at every stage in every case of eclam])sia ; t.liere- 
fore, assuming thf foregoing argument to i)e ci»rrect, bleeding is not 
indicated in every cAse of eclampsia, but only in those with high blood- 
pressure. But, further, this liypothcsis assumes that for a patient with 
eclampsia high arterial pressure is a bad thing, and that if the j)ressure 
can be lowered the patient’s condition will be inip]*oved. Now there is 
not a particle of evidence; that I know of to sliow that this is so. For 
aught we know to the contrary, it may be good in this disease for the 
arterial pressure to be high. 

^riie empiric;il argument is that experience has sliown that in most 
cases after bleeding fits do not follow one another so c[nickly as they <lid 
before the bleeding. Thus ( -harpeiitier, out of 210 eas(*s ti'eated by 
bleeding, found that the fits diminished in frequency or ceased in 02, 
were increiused in frequency in spite of bleeding in 4(5, and were unairecte*! 
as to frequency in 72. This aj)parent jmqxmderaiice may only have; 
been due to the bleeding Inning been ])ractised late in the course of the 
disease. As tAvo-thirds, at least, of cases of eclampsia end in recovery, 
any treatment not injurious ought to be folloAved by at least 0(5 ])(;r cent 
of recoveries. This lessening in the. frequency of the (its, I think, is a 
good reason for supposing that bleeding is at least of temporary benefit ; 
and for adopting this measure unless it is shown to be injurious. The 
older authors practised very large, bleccling. F. II. Ibimsbotham says 
bleeding “should not be restrained until a sensible effect bi; made upon 
the pulse, or commencirtg pallor of the lips indicate apj)roaching faint- 
ness.” Such great bleeding as this is injurious, for it Aveakens the 
patient ; and it therefore shouhl not be carried so far unless the benefit 
is so decided as to over weigh this clisfidAantagc. ^ 

The largesJt figures for comparison of the results of bleeding Avith 
tfiose of otifer treatment arc those of the Hopibd des Clinicpies in Baris, 
during the yeiirs 1834 to 1875, published by Chantreuil (19), and 
embracing 130 cases, and of the Paris Maternite during the years 1850 
to 1857, and 1864 to 1871, compiled by Tarnier, and published by 
Charpentier. The figures are as folloAvs : — 


[Table 



822 


SYSTEM OF MEDICINE 


Bleed ing. I Non-Blecdiiig. 

' m 



1 CllSItH. 
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rx38 , 

_ ( 

18 

8 

50 

Total 

ni 

48 

43-2 i 

64 

19 

29-7 


There arc conditions, such for instance as antiseptics and the .accidents 
of labour, which in the cases on which these figures 'are founded may 
have influenced the results more than the treatment. Without fuller 
information about the cases than is given in the works from which they 
are quoted, I cannot assert that these figures arc conclusive. They go to 
show that blood-letting in eclampsia is injurious and not beneficial. But 
we cannot bo sure from them that there are no cases of eclampsia in 
which bleeding can possibly do good. Bleeding as a routine treatment, 
and in large (quantities, is no longer practised in eclampsia. But in a 
plethoric p<aticnt, with a full hard pulse, much lividity and pulmofiary 
congestion, I think a moderate venesection may do good by relieving the 
right heart. 

On the toxic hypothesis of eclampsia, the temporary benefit mtay be 
explained by supposing it to be consequent on the withdrawal of part of 
the toxic matter from the circulation. But obviously all the toxic stuil’ 
cannot be Avithdrawn, and therefore bleeding can at best be but a palliative 
measure. 

Emetics . — It has been advised to begin the ti-eatmcnt by an emetic, 
I can see no good reason why. I think it a l>cad practice — first, because the 
straining accompinying the vomiting produces venous congestion of the 
lungs and brain, like that caused by the fit ; and, secondly, because if the 
patient should vomit during a fit, the vomited matters may get into the 
air-passages. 

Purgation . — It is almost a routine practice to' begin the treatment of 
eclampsia Avith a purgative, mainly, I think, because it relieves the 
minds of onlookers to see that something is promptly done ; and a 
drop of croton oil^ is easily put on the tongue. The alleged reason 
is that scybala in the bowel m.ay cause fits by reflex i/ritation, but I 
submit that this charge might mor(j justly be brought against the 
purgative. I knoAv of no other class of p.aticnts in whom scybala are 
held answerable for fits. A more valid but still insufficient reason is, 
that in mania a brisk purge often does temporary good. Another reason 
it that purgation used to bo a routine treatment of uraemia. But the 
late Dr. Sutton Avas of opinion that purgatives in ur.'emia are not only 
useless but injurious, and I haA-o knoAvn no, one whose opinion on a 
therapeutic question was entitled to greater respect than* that great 
pathologist. I know of no reason for thinking that purgation does good 
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in eclampsia ; I think it more likely to do harm ; and it has the grave 
practical disadvantage that it interferes with the collccfioii of the urine, 
aftd thus deprives us oj the best means of prognosis. Therefore 1 advise 
against the administration of a purgative. 

Chloroform . — As fits are provoked by peripheral stimuli, it would 
seem g(fod practice so to treat the piticnt as to protect her nervous 
centres from such stimulfT This can be done by keeping lior anaesthetised 
^ with chloroform. To do this cftcctirely the patient must be kept undei* 
chloroform until she has been so long in cpiiet slec]) without fits that it 
may be inferred that the fits have ceased. Tt is absurd to tiilk about 
giving chloroform when the fits come on; a lit is not preceded by 
warning symptom* giving sure and timely notice of its onset. AN'hcn a 
fit comes, it is ovA* Jong before the patient can be aniesthetised ; besiilcs, 
daring the first part of the fit the chest is fixed, so that the patient 
cannot inhale. If the patient be comatose, chloroform is superfluous ; if 
she be restless, it must be pushed until she is fully under its influence, 
and kept up. If fits do not recur, after an hour or two the drug may be 
withheld ; and if, when this is done, the piticnt continues tram^uilly 
sleeping, it may be put a.side. If, on the contrary, the patient become 
restless, it must be resumed. So to kec]) a ])atient under chlorcjfoi'm 
requires the continual attention of a medical man for many hours 
together, a requirement which sometimes makes it im])ossible to cai’iy 
out this treatment; for in country practice the doctor may be without 
assistance, and may have other cases to jittcnd to of an equally serious 
kind, cases in which the harm from the f)ost])onemcnt of necessarv treat- 
ment may be more certiiin than that resulting from the ivith holding of 
chloroform in eclampsia. There is risk of death from the amcsthclic 
no doubt, although, as compared with that from eclampsia, it is so slight 
as to be unimportant. 

The effect of^ chloroform in lowering blood - ])ressui*e is sometimes 
urged as .a reason for its use in eclampsia. What T have said about 
blood-pressure under the head of bleeding a])plies here also. 

Morphia. — Manning, in 1771, recommended opium for puerperal 
convulsions, but onl_>^ in small doses, and combined with bleeding. 
Bland, in 1794, advised a grain of opium, or twenty dro|)s of the 
tincture, every hour or two for three or four doses, so that, had his 
influence been wide, he woidd have been entitled to the credit of 
initiating thf treatment of eclampsia with opiates? But his te^aching 
Vas not f^illowcd. The place which morj)hia holds among our resources 
against puerperal eclampsia is chiefly due to (t. Veit of lk>nn. 

The treatment consists in giving morphia by hypodermic injection in 
such large doses as to keep the pitient deeply narcotised. Veit begins 
with half a gfain, and goes on with further doses of a quarter of a gra^p 
each if necessary. Within from four to seven hours he has given* cis 
much as three grains. The object is to produce and to lAiintain deep 
sleep : so V)ng as any restlessness continues, more morphia must be given. 
Veit has treated sixty cases in this 'way, with only two deaths. The 
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c«T,se8 in which he has been told of its failure in the hands of others ai e 
those in which the timidity of the medical attendant has prevented him 
from giving enough morphia. Lohlcin (40) has collected from eight 
different (lerman clinics cases of eclampsia, which had a collective 
mortality of 19 ‘38 per cent. The death-rate among those of them Avho 
Avere treated Avith morphia (number not stated) Avas 13'8 por cent. 
Cases liaA'e been reported in America successfully treated Avith large 
doses of mor])hia. I have used it Avifeli, I think, good results, but I knoAv^ 
of no writer Avhose experience of it is so large as \'eit’s. 

The obstacle to the general adoption of this treatment seems to be 
the long-accepted dogma that opium is dangci-ous in llright’s disease. 
This is a maxim of phsirmacology rather than of pathology. Dr. Stephen 
Mackenzie has shoAvn that morphia may sometiree's be giAen with 
advantage in uraemia, and the figures of Veit certainly dispose of the 
maxim so far as eclampsia is concerned. 

Comparing this treatment with that by chloroform, it will be evident 
that the advantage of chloroform is the <juickncss with which the patient 
can 1)0 got under its influence ; but morj)hia does not require the 
continual presence of the doctor, ami it is safer to put a patient in deep 
sleep Avith morphia than to keep up the inhalation of chloroform ior 
many hours. The danger special to morphia is its depressing effect on 
respiration. This may be antfigonised by atropine ; moreover, danger 
from this cause may be reduced by keeping the patient on the side. 

It is obvious that when a patient is already in deep coma the 
narcotic is unnecessary. 

ChlomL — I'liis treatment has been strongly advocatetl by (,'har- 
pentier (24). He has got together statistics embracing 239 cases, and 
finds the mortality of cases treated by chloral alone to be only 4 per 
cent ; that of those treated by chloral in combination with other treat- 
ment, 8-5 per cent. He remarks that possibly, as happens with most 
noAV remedies, successful cases haAx been publishetf and fatal ones 
suppressed ; but, alloAving for this, he thinks the results too striking to 
be passed by. 

As a patient Avith eclampsia often cannot, be got to SAv^allow, 
Charpentier gives the drug by the rectum. He injects a di-achm 
dissolved in about thi-ec ounces of mucilage. If this be not retained he 
gives another, and, if necessary, repeats it again till it is retjiincd. In 
five or six hours hef gives another drachm. This is gency:ally enough, 
but he has given as much as half an ounce in the tAventy-four hours, 
and others have giA'cn even five draohms. Wiiickel (7G) has used 
chloral in the same Avay, except that he administers chlorofoiiii until the 
chloral has had time to act. Out of iiinety-tAvo cases so treated he has 
Iqst only seven. * 

‘ These results shoAV a much less mortality^ than that Avhich has 
hitherto bechi the death-rate of the disease collectively, namely, about 
20 per cent. But the consideration which prevents me from accepting 
these figures, or indeed those of Veit, as representing the result of narcotic 
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ti-efitmeiit, applied to all cases, is that most medical men wamld think 
it superfluous to give either chloral or morphia to a* |)atient alreiuly 
eaniatose. Thus tliere^ would he a natural selection of the milder cases 
for treatment with these drugs. Comjjaring the results of the tw«> 
drugs, it will be seen that those* of morphia are slightly tin* better. 

Pilociirpin. — Diaphore'sis has hmg been thought good treatment in 
uneniia. In this condit«)n, as IT. G. Sutton put it, the “ water circula- 
tion of the body” is sus])cnde(l. WV hope by milking the patient sweat 
''jiartially to I'e-establish this circulation ; and that if we can get Avater out 
through the skin some of the toxins w'hich are poisoning the |)atient may 
1)C eliminated Avith it. 'Die most poA\'4*rfnl diajihoi'clic wi* have* is pilo- 
car])in, a di'ug sakl also to reduci*, arterial blood -pressure. For these 
reasons its use ift ^pucrjieral eclampsin w%is some years ago strongly 
recommended. 

I think this drug dangerous in echimpsia. It makes the broncliial 
tubes SAveat as Avell as the skin ; it tills the ;iii‘-tubi‘s with fluid, and thus 
increases the tendency, great enough already, to pulmonary complications. 
It may even kill the patient directly by sullocation. It acts sometimes 
as an emetic ; and this eflect is bad, for reasons already stated. The 
val^ie of the low^ering arterial pr(‘ssure 1 ha\e already discussed. The 
jmblished results of treatment Avith jiilocaipin confirm these theoretical 
arguments. 1 therefore aelvise that jnlocarjiin be not given in puerperal 
i*clampsia. 

Veratrum viridd has been used in Amerie a as a treatmi*nt for eclampsia. 
It has been used to reduce tem])er.iture, slow' tin* pulse, and cause sweat- 
ing. The elose is from 10 to 20 minims of a saturated tinctun*. at half- 
hourly inteiwals until an eflect has been preshn ed. its most learne,d and 
temperate advocate w'as tin*, late Vrofessor l*ar\in of Philadelphia. lb* 
has published a list of 2S4 eases treated by this drug with a death-rate 
of only 8 per cent. Put the list is an aggii'gation of isolated cas(*s and 
small groups of cases ])icked out of perioilicals. Now, in mattei’s theia- 
peutical, successes tend to publicity, non-succcss(*s to obli\ion. llenci*, 1 
doubt whether this collection of cases really reinesents the collectixc 
experience j it reyiresciyis only the ca.ses Avhich practitioni*i’s liaxe thought 
Avorth publishing. 

— The necessary antecedent to getting much water out of the 
body is to get Avater in. We can gel water into the l)ody and out again 
through the ^kin by baths folloAved by [lacking. ^Fliis ti'catment has 

been applied to eclampsia by” Breus. 

Wrap the patient in a sheet.# liCt her be lift(‘d in this to the bath, 
Avhich should be at a temperature of 102 , and let down into it. Let her 
lie in it for half an hour, the Avatei- being Avaiined from time to time 
(Breus says up to 112 , but this is an unbearable temperature foi 
patient fully conscious). Then let the patient be taken out, wrapped •in 
a AA’arm blanket, so that only her head is uncovered, and let i^vo or thi ee 
more blankets be piled on*her. Then let her sAveat profusely for tAvo hours. 

There arc obvious limiUitions to this practice. It cannot be done 




826 


SYSTEM OF MEDICINE 


unless there is a l)ath at hand, so that it is sometimes impracticable. It 
is troublesome. ‘It cannot be used when labour is advanced and delivery 
imminent, nor when the patient is very restless. Ip the latter case it may 
be combined with the morphia treatment. 

I think the principle is sound, and the results recorded from it, 
though few, arc favourable. When a bath can be got, and labour has 
either not begun, or is in an early stage, or is oVer, I think this treatment 
is worth carrying out. 

There are two ciises \n which it is especially called for. First, 
AvhcTi a patient is dying from coma, the fits have ceased, the pulse is 
beginning to fail, and the temperature is normal or subnormal, its 
recommendation is a counsel of despair. There is nothing else we can do. 
The bath offers a chance of saving life. Secondly, some eclamptic patients 
die with a rapidly rising temperature, Avhich may reach 108" or 109° 
before death. 1ti these cases I think the cold or tepid bath offers the 
only hope — but a good hope — of saving the patient. TjCt h(;r be put in 
a bath at a temperature of between 70° and 80° F., and stfiy in it from 
a quarter of an hour to half an hour, then be wrapped in blankets and 
allowed to sweat. The bath is here used for a double purpose, to bring 
down temperature and to aid elimination. I think I have seen life sa^cd 
by it, for without it such ciiscs almost invariably end in death ; indeed, I 
think its use in such cases is imperative. 

That the stiitistics of cases treated by baths do not show the brilliant 
results of chloral and m()r])hia I tfikc to be inevitable ; for in the worst 
cases — those in which chloroform, chloral, and morphia are plainly useless 
— the bath treatment, if the appliances are at hand, can be applied more 
easily than in the slight cases. 

rosifion. — This I think A'^cry important, not for any effect upon the 
disease, but for the prevention of the lung complications Avhich afterwards 
are so dangerous. If the patient be on her back, secretions, and possibly 
vomited matters, Avill fill the air-passages. Put her on her left side, in the 
semi-prone position, with her left hand behind her back. In this position 
secretions will i-un out of the mouth instead of flowing back into the air- 
passages. Obsei-vation of the progress of labour will also be easier in 
this position. If the patient be narcotised she will keep this position. 

Obsfein’ral mniuKjemp.nt. — I believe that much of the mortality of 
puerperal eclampsia comes from the pernicious maxim, “ Deliver as 
cpiickly as possible.’* Kchimpsia depends upon a disease fA the kidney 
peculiar U) pregnancy ; and for its prevention I think that labour should 
be induced as soon as any considerable afhount of albumin is found in the 
urine, aTid other treatment has not been effective. But when the acute 
kidney disease (chjxractcriscd by fits and urine solid Avith albumin) is estab- 
lished, the time for prevention has passed. The disease Avill run its course, 
arid this course is not affected by delivery. Some crises end in recovery 
Avithout deftvery ; others get Avorse after delivery. There is abundant 
evidence that delivery has no favourable effect on the disease. I speak 
of natural delivery. Forced dcliA-'ery has many bad effects. JVfanipula- 
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tions provoke fits. Dragging the child through an imperfectly dilated 
genital passage involves tearing of the parts. Pulling the child away 
when the uterus is not contracted surely Iciids to post partum hamiorrhage. 
C;esarcan section has hcen proposed ; and the hastening of delivery l»y 
freely cutting open the cervix, vagina, and vulva (Durhssen). Such 
measured have no justification unless immediate delivery greatly heneiits 
the patient, and it docs not. 'Fhe right eoui*sc is to let the lahour go on 
with the least possible interfereneP. Let the uterus do its work, and 
interfere only if some condition be present which makes jiatural delivery 
impossible. 

I come now to the application of these means of treatment to dilVerent 
stages of the disejjse. 

(i.) The patient* has had a fit; she is restless and half-conscious. The 
aim of treatment is to prevent further fits by lessening the irritability of 
the nervous system. \Ve have three agents for this inirpose — chloroform, 
morphia, and chloral. The first two are more ])owerfid than the third, 
and chloroform is the quickest, but its ])rolonged use is sometimes 
impracticable, and not free from risk. 1 therefoie prefer morjdiia. (live 
half a grain of morj)hia subcutjuieously. W ait to see its efh‘cl, and if in 
hdlf an hour the paticuit be not asleep, give a (piarter of a grain more, oi* 
if the ])atient be still very restless, half a gra.in. If restlessness be great, 
so that another fit seems imminent, give <*ldoi‘oform at once, and keep the 
])atient under it until the morphia has had time to produi'O narcotism. 
Put the patient on her left side, in the scmi-j)rone position, with her left 
hand behind her back. 

(ii.) The jiatient is in coma. The coma may l)e simply that which 
follows fits. If so, it will soon be broken by the restlessness which pre- 
cedes fits, cand then trejitmcnt by morphia will be ap])ro])riate. it may 
be accompanied by re-establishment of the urinary st;cretion, and then it 
will pass into iifttural slec]), and reco\ery will follow ; and, if so, no 
treatment is needed. It may be the <lce])ening coma which ends in death. 
For such coma baths arc the only remedy. If the tempciiature is normal 
or subnormal, use the hot bath, followed by packing in hot blankets. 
If tem])eraturc is rising, the cold bath is the only way of rcfiucing 
temperature, and the only ho])e of saving life. ANatch the ])rogress of 
labour, and interfere oidy if conditions arise which would demand inter- 
ference in a patient not the subject of eclampsia. ^ 

* G. EuNKST llKIlMAN. 
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Jour. Feb. 12, 1898. — 69. VEir. A'olkniann’s Saniintuny,x^a. 801. — 70. VTlirimw. 
Berliner Klin. JCoeh. 1886, S. 189.- -71. WiMH'. Arch, fnr Gyn. Banel Ivi. — 72. 
WiEOEli. (Jiiotesl by Boull’e de St. Blaise*. — 78. WiMJAMs, Sir. J. Piacliiionet , 
Jan. 1895.- 71. WinokeIi. Brnchtr und Studicii, Band 1. S. 288, 1871. —75. Idem. 
Bel. ii. — 76. Idem. Trxt-book oj Midwifery. Trans, by Edgar. — 77. Wtnkleu. 
rirchoics Archir, Band I'liv. 1898. 
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CHOKE A 

Syn. — 67. Vitus's Dot ft: f , Chorea minor , i'hona Aiojlarum : Chorea 
ruh^aris : Sffdmihanis Chon a. 

CnOREA is R spasmodic allectioii of the nervous system, eluiraeterisetl l»y 
involuntary movements which are sudden, jerky, and irret'ular ; by a 
variable degree <)f® muscular weakness aeeom])anied by incoordination f)f 
voluntary movemtii^ts ; and by psychical disturbances, usually of the 
nature of hebetude and mental weakness: to these may be added 
phenomena indicative of arthritis and endocarditis. 

No more inappro])riate name could have been cliosen fiom an 
etymological ])oint of view than that of cliorea, — which was a])])li(‘d to 
the disease by Sydenham, — for \o/>€ia means dancing, and “Chorea 
Sancti Viti ’’ denoted a dancing mania prevah‘nt in certain jiarts (if 
(Ttji'iiianv during the fourteenth and fifteenth centuii(‘s an allecfion 
totally distinct from the disease that we ha\e. now to <h‘scri]>e. T\ui 
association of the name witli the dancing mania dates from 1 118, winm 
an epidemic occurred at Strasburg, and tlui IVIagislrate sent the vi<tims 
to the chapel of St. Vitus at Zabern to be calmed liy nsligitms 
ceremonies and the influence of the saint. As pilgrimages wt‘re made, to 
other shrines also the eihdemic became variously knowm as St. Anthony’s 
dance, St. John’s dance, and so cm. 

Sydenham’s use of the name Chcjrea for an ailectioii totally dillercmt 
from that to w hich it had been formerly afiplied, naturally h;d at first to 
a great deal of confusion; so that the use of such namcjs as “Chorea 
minor,” “Chorea Anglorum,” and the like, were introduced to di.stinguish 
the disease now^ before us from the dancing mama; but as the latter 
outbreaks no Icjiiger occur tlnu’c is ncju' no likelihood of ambiguity. 
Nevertheless, even yet,the name “ Chorea minor” is (.•onimonly employed 
to distinguish the affection, as described by Sydenham, frcmi a hysterical 
manifestation knowui as “ Chcjrea major,” w hich is relateil to the dancing 

epidemics of the Middle Ages. i 1 

Chorea ro^or, as now knciwn to us, was first descw'ibcid by Sydcmliaiu 
1686, ii4id again seven years later. Many contributions to tlm subject 
are to be found among the writings of authors between that lime ami 
the beginning of the present centurv ; and references to their jmblicaticjns 
are made in a paper by Beriit, published in 1810; in which year 
another important monograiih on the subject came from the ])en c^ 
Bouteille in France. Since then the writings of Trousseau, Sc'3e, Kogftr, 
and Charcot in the same country have adfled much to our knowledge 
the subject^; while simiftir credit is due to Komberg, Steiner, and von 
Ziemssen in Germany, and to Weir Mitchell, Jacobi, Putnam, Osier, and 
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others in America ; but the most important contributions to the subject 
have been madcfin this country — notably by Bright, Todd, Wilks, Fagge, 
Hughlings Jackson, (xowers, and many others. 

Causation. — Face, — According to Weir Mitcficll, whose information 
is derived from the Southern States of America, chorea is rare in 
negroes; and the investigations of other observers are in accord with 
this, for Sinkler has met with one case only‘ in a negro ; out of 554 
cases Osier met with no instance of ^ the disease in a negro child of full 
blood, and only four or five in mulattos ; the proportion of coloured to 
white population in Philadelphia being as one to twenty-five. According 
to the same observer, at the Johns Hopkins Hospital there were 5 out of 
a total of 175 cases in the negro race. The disease is siiid to be unknown 
in coloured children in Cuba, although it is not uy^common among the 
whites. Osier's inquiries at Indian Schools, and directed to physicians 
practising in American and Canadian North-West Territories, have led to 
similar results ; for, although the disease occurs in half-breeds, no instance 
of its occurrence in full-blooded Indians was noted. 

Ilereditaru mjlmnces . — Though in some instances heredity plays an 
importiint part in the etiology, the proi^ortion of cases in which chorea 
itself has existed in the parent is small ; an indirect neuropathic heredjty, 
in the shajie of epilepsy or insanity, being more common. An interesting 
instance of such indirect neurojiathic taint has come under my observa- 
tion in a girl the subject of chorea ; her father was a somnambulist, 
an older brother suffered from epilepsy, and a younger brother, like his 
father, was a somnambulist. It commonly happens that more than one 
member of the same family is affected with chorea. Sir W. Gowers 
refers to an instance in which chorea occurred in three sisters ; also to 
severjil interesting associations of chorea with epilepsy, insanity, and with 
other cases of chorea ; in one case a sister had chorea and the mother 
was an epileptic ; in another the mother was insane, and her sister's child 
had chorea. 

Temperaiiunt is undoubtedly one of the factors in the causation of 
chorea ; the disease is especially apt to occur in nervous, highly strung, 
excitable children, while it is rarely met with in }-he phlegmatic. 

Social status . — Such stiitistics as are at our disposal on this matter 
point to the occurrence of chorea in the lower much more frequently 
than in the upper classes ; the percentjigc of the former, according to the 
Keport of the Collcy^tive Investigation Committee of the British Medical 
Association, being 7 2 '2 7. , * 

j^gx . — The stiitistics of different authors vary somewhat as regards 
the relative frequency of chorea in the two sexes ; but all are agreed 
that it is more common in girls than in boys. Sir W. Gowers, from a 
collection of 1365 cases (100 of which were original), found the relative 
pFoportion to be almost three girls to one boy ; Osier, from the records 
of 554 casAi, found that women are affected in the proportion of rather 
more than two to one. * , 

— Chorea is a disease of childhood and adolescence, and it is 
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especially prone to occur in the later years of ehildhood. In the Collective 
Investigation Committee’s Eeport already referred to, 94: i)er cent of the 
Cciscs occurred betweey five and ten years of age ; 43 per cent between 
ten and fifteen; and 16 per cent between fifteen and twenty : but it is 
not stated how many of these were first attacks. Osier has analysed 
522 cas€58 as regards age, and found that 33 occuired in the first hemi- 
decade, 228 in the seconfl, 212 in the third, and 62 in the fourth. The 
disease is rare before the age of five years ; tliough, so far as we inav 
judge from Osier’s statistics, this docs not apply so much to cases in 
America as in this country ; but even this observer agrees that the 
disease is rare before the fourth year. 

ihe cases, renorded by Eichter and others, i)i su])posed congenit;il 
origin are probaBly instances of a totally difiererit atVection de[)ending 
on structural cerebral changes. The jerky movements which occur in 
such cases might easily be mistaken for those of choi ea ; and it is con- 
ceivable that the error might be perpetuated for some time (see “Con- 
genital Chorea,” p. 863). 

On the other hand, but few cases occur after the age of twenty; 
according to Sir Win. Gowers not more than 5 j)er cent of the total 
ntiinbcr : though a form of chorea may be met with in (juite old ])eo]>le. 
To what extent we are justified in including cases occurring in the 
later periods of life in the same category with those which occur in 
childhood and adolescence is open to question, so that in this account of 
chorea the different varieties will be described separately. 

Sex plays a part in relation to the age of incidence of the disease, 
which falls rather earlier in girls than in boys. According to Gslcr’s 
statistics the largest number in boys is in the second heini-decade, and the 
largest number in girls in the third. 

Climate, Season, Locality , — Chorea does not a])])car to be influenced 
by climate ; but the investigations of Morris Lewis, in IMiiladelphia, 
have been largely serviceable in establishing a distinct relation to the 
time of year. In an analysis of 717 separate attacks of (diorea, the 
smallest number of cases occurred in November (2-1, or 3'3 [)er cent). 
A rapid rise in the n*iniber was observed in December (56, or 7 ‘8 per 
cent) ; the iiumbei' remained about the same during January and 
February, rose to its highest in March (101, or 14 per cent), fell some- 
what in April (63, or 8 7 per cent), to rise again in May (80, or ll’l 
per cent) ; a^ter which time there was a steady faW to the lowest point 
^of the cu^ve in November. 

Lewis registered the amount of sunshine and cloudy weather, relative 
humidity, and the mewiri daily barometric and thermometric readings, 
and concluded that weather is probably an imfiortant factor in the 
etiology of chorea ; though he is unable to say which meteorological 
factor is the baneful one, the barometer and storm statistics scent ^o 
have the closest connection with the disease. Putnam, hc^cver, failed 
to establish a season^ variation in Boston ; and in this country 
season appears to have no decided effect, for of 100 cases Sir Wm. 
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Gowers found that 33 occurred in the first three months of the year, 25 
in the second, in the third, and 27 in the fourth. This observer, ’ 
however, considers that a more distinct relation to^ season may be notable 
in recurrences, and c|Uotes cases in point where, after a first attack, a 
recurrence took place at the same time of the year for several successive 
years. However, the time of the year was not constant fon* all the 
recurrences even in a given case ; nor was thele any particular time of 
the year for recurrences in all cjisesi 

Although more cases of chorea are met with in tOAViis than in the 
country, Dr. Isambard Owen’s statistics show that the disejise is widely 
distributed throughout Great Britain, and is not more ajit to occur in 
any iwirticular jiarts. 

liheiimatmu. — That there is a close relationship ^)6liween chorea and 
acute articular rheumatism is now universally recognised, and some 
regard the former condition as a manifestation of the latter. Theii* 
association attracted the attention of earlier writers on the subject. 
Bouteille refers to two cases of Stahl and to two of Saiivages in which 
there was this association ; but Hughes, G. S6e, and IT. Kogcr did most- 
to establish the relationship of the two diseases ; indeed, the last-named 
observer, writing in 186G, regarded articular rheumatism, chorea, and 
endocarditis as dirterent names applied to one and the same pathological 
condition. Other French authors have also urged the rheumatic causation 
of chorea ; but the Germans have not attached nearly so much iniX)ortance 
to it, exce])t Mayer, who attributes 80 ])er cent of his cases of chorea to 
rheumatic infection. In this country, among tliose who early recognised 
the association of the two diseases, the [iliysicians at Guy’s Hospital 
ap]iear to have been es])ecially ])rominent. Bright, in his writings 
published in 1802 and subsecpiently to this date, clearly recognised 
the relationshi]). Babington noted the occasional association of chorea 
with rheumatic allcctions of the heart and pericardium, and Avas of opinion 
that the credit of the discovery of this association belongs to Addison. 

Statistics have been collected, by various observers, bearing both 
upon the actual occurrence of rheumatism in the individual i)rior or 
subsequent to the attack of chorea, and upon i\ personal or familv 
history of the arthritic alVection. As regards the latter, Tylden found 
the x>^>P‘^*’tion as high as 72 ])er cent, but the largest recorded pro- 
portion in the former category is 50 ^jer cent. The British Medical 
Association Collective Investigation Committee found that rheumatism 
I>receded the chorea in 26 i)er cent; in 32 per cent the rbiumatism' 
accompanied the chorea or occurred subsequently ; this number rose to 
46 if ])atieut8 Avho had been the subjects of vague rheumatic pains Aveie 
included. 

Among the statistics collected in America with regard" to this point, 
thdse of Osier, based resx)ectively on 554 and 175 cases, gave a xiercenUige 
of 15'8 amofi'g the former and 18'24 among the latter, of cases in Avhich 
articular rheumatism hjul been x>re3ent prior or subsequently totthe attack 
of chorea. Allen Starr found, as regards actual rheumatism, that 385 
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cases yielded a percentage of 18 ; and C. W. ToAvnsend fouiul that in the 
148 cases of his collection the percentage was 21 : but fiy fai' the largest 
percentage is that of arrived at by Crandall. 

In the great majority of cases in which the two diseases are associated 
the arthritic manifestations precede the chorea, which occurs either as 
the rheumatism is subsiding, or after convalescence is established. 
According to Dr. Whiphahi, in less than 2 j)er cent of cases chorea jn’ecedes 
rheumatism; while Dr. F. E. Batten found that 11 ’3 per cent of chorea 
patients acquired rheumatism within three years, and 20 per cent within 
six years. 

The percentage of cases preceded by rheumatism varies with the age 
of the patient ; tlnis Sir Wm. Gowers met with one instance oidy among 
his cases in which* there was a history of previous rheumatism in children 
under nine years of age ; between the ages of ten and fifteen, on the 
other hand, there -was such a history in more than one-fourth of the 
cases. It is obvious from this that, if attention be not ])aid to the ages 
of the patients from whom the statistics are compiled, an incoireet 
estimate may be formed of the fre(piency of the association «)f tlu', two 
diseases. It must be remembered, however, that the manifestations of 
rheumatism in a child may be so slight as readily to e8ca|)e detectit)n, 
and that this may possibly account in ])art for the small number of cases 
in which Ji history of previous rheumatism can be obtained duidng the 
first decade of life. An analysis of 327 cases by Dr. Morly Fletcher 
shows that in 26 pei- cent of cases chorea is preceded by rheumatism, 
his figures agreeing closely with those of Dr. Ste])hcjn IMackenzie (-iJ 
per cent). S6e and Hughes both make the i)ercentagc inneh higher, 
while according to Sturges it is only 20 per cent. u- u 

Inscimrable from this inquiry is the nnqiu‘-sti(jnable affinity which 
exists between chorea and cardiac aflections. l>right leg.iideil iii- 
Hammatioii of the pericardium as the link l.etwcen rheumatism sml 
chorea, but his views \\«erc based on an erroneous conception of the 

pathology of the latter disease. i i v 

I]ndocardial changes are common in chorea; so much so, ^that -tagge 
found such changes in 17 out of 18 necropsies of chorea at Guy’s Hosintal : 
in five of them death was accideiitid and due to some intercurrcnt 
aifectioii or complication, not to the sevi'rity of the disease. Ihe 
presence of such valvular changes in the heart in a case of chorea raises 
the question ^vhether the endocarditis be of choreic Origin, or depenc^nt 
em pre-existing rheumatism. It may be impossible to answer such a 
question when an attack of chorta has preceded that in which the patient 
is seen ; but, otherwise, even in the absence of a history ot ])rcvious 
arthritic rheumatism, it may be possible to form a comparatively accurate 
estimate on the subject. In 40 cases of chorea with organic heaijj, 
disease. Sir Wm. Gowers had strong grounds for attributing the cardPac 
affection to previous rheumatism- a i>roportion which hc^ regards as 
below the .actual number as he only admitted conclusive evnleiice. 
Besides the previous attack of chorea, or of rheumatism, the time that 
VOL. VII “ 
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the attack of chorea, in which the heart affection is detected, has been in 
existence, the nature and degree of severity of the latter condition, the * 
presence or absence of secondary changes in the ^cardiac walls, must all 
bo taken into consideration. 

Those observers who disbelieve the rheumatic origin of chorea 
insist on the fact that rheumatism is not an invariable precursor or 
concomitant of chorea ; and there are those who, like F6re, regard the 
rheumatic infection only as a contingent cause, comparable to the action 
of other infectious diseases. Moreover, this observer does not admit the 
kinship of chronic rheumatism to acute articular rheumatism, but 
relegates that form to the category of neuropathies. 

Infective diseases . — Of the various infective diseases which have been 
known to precede chorea, scarlet fever, which may Hbe attended with 
arthritis, is the most important. So rarely are any of the infective 
diseases associated with chorea, however, that most observers have been 
led to regard them rather as indirect exciting causes of the attack. Out 
of 533 cases of scarlet fever, collected by Carslaw, chorea was noted in 
3 only; and though Osier obtained a history of scarlet fever in 141 
of his 554 cases of chorea, in not a single instance did the latter disease 
immediately follow the former. 

Ross, however, was of opinion that chorea follows scarlet fever 
frequently, and thought that the association might probably be explained 
by the fact that rheumatism frequently follows scarlet fever. 

Measles, variola, diphtheria, enteric fever, cholera, and pneumonia 
have all been known to be followed by chorea, and, according to Sturges, 
whooping-cough frequently xu’ecedcs it. Another class of infective 
diseases, in the course of which chorea may arise, are pyaemia 
(with or without suiqnirativo {wlyarthritis) and gonorrhoea. Straton 
has insisted on the jjossibility of micro-organisms gaining entrance 
through erosions in the mucous membrane of the naso-pharynx in children, 
and thus causing the affection. So, too, chorea has appeared in the 
course of secondary syphilis, Avhich disease F6rc considers has been justly 
regarded as a causative factor in chorea. 

Instances of the association of chorea and maUria are on record,, but 
there is no proof that the former affection is more common where the 
latter is prevalent than elsewhere (see “Electric Chorea,” p. 864). 

It is not a little interesting to note that with the onset of fever the 
spasms cease ; a Sact observed since the time of Hipoocrates and 
frequently seen in connection with einlepsy. When one of f- the acute 
specific diseases occurs in the course of <ihorea, the irregular movements 
usually cease ; according to Radcliffe, the spasms are suspended during 
the febrile stage, while during the cold stage they are aggravated. 

^ Maragliano attributes chorea to the action on the nerrous system of 
tlifo toxins of various micro-organisms, notably the toxins of staphylococci. 

Intoxicahons . — Closely associated with the last inquiry is that of 
the x)art j^layed by poisons introduced into the 'system. Thft most con- 
vincing case of the kind on record is one, by Demme, in which chorea 
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appeared after the use of iodoform in a Hstiila connected with caries of 
the cervical vertebne ; it ceased whe?i ithe iodoform was susjjoinled, and 
returned on resumptioji of the treatment. 

Impoverished states of the system . — Any weakening inHuence seems to 
favour the occurrence of chorea ; but most has been made of that 
of anaemia, as advocated by Bouchut, Trousseau, and others. The 
importance of an impovefished blood state as a causative factor has been 
insisted on more especially by Kiichford. On the other hand. Osier 
dissents entirely from this view, though he admits that he has seen 
several cases in which chorea occurred in chlorotic girls at the time of 
puberty. Possibly the supposed etiological relationship of the two con- 
ditions is rather "to be explained by the common occurrence of both 
during adolescencfi > nevertheless, Litten alludes to two cases in which 
chorea appeared in the course of pernicious anflcmia, and in which recent 
endocarditis was found after death. So, too, Roeser had a case of fatal 
epistaxis in which similar endocarditis was found at the necro])sy, and 
in which chorea occurred during life. 

Preynaiicy. — The relationship of pregnancy to chorea is very 
important in view of its fatality. Chorea is usually manifested during 
fir«t pregnancies, and in most cases there is no other cause than the 
pregnancy to which it can bo attributed. In other cases, however, there 
is a history of a previous attack of chorea, perhaps in childhood ; or 
there may be a distant history of rheumatism ; or the latter disease may 
immediately precede the chorea. Those who have suircred from chorea 
in a first pregnancy may suffer also in a second, and more rarely in a 
third ; Fer6, indeed, refers to an instance in which a woman had an attack 
with each of five pregnancies. If the patient escape during her first 
pregnancy, it is not common for chorea to occur during a second ; an 
interesting case has, however, been recorded by Mosler in which this 
sequence occurred^ but the woman had an attack of acute rheumatism in 
the interval between her two pregnancies. It is very rare for chorea to 
occur for the first time during a third pregnancy ; indeed, no properly 
authenticated case is on record. Moreover, the disease scarcely ever 
occurs under these circumstances for the first time after the age of 
twenty -five. From his own cases, and some selected from those collected 
by Dr. Barnes, Sir Wm. Gowers found that of 28 cases 8 occurred at the 
age of twenty ; 3 at the ages of seventeen, eighteen, and nineteen 
respectively ; -*2 at twenty-one and twenty-two; 6 At twenty -three, and 
1 at twenty-four. 

The onset of the chorea is irtost commonly between the first and the 
third months of pregnancy, and ax>pcars si)ecially liroiie to occur at the 
third month. It may, however, appear at any jicriod of pregnancy, 
though very rarely in the ninth month. The i^eriod of its occurrence 
in one pregnancy is no guide to the date of its occurrence in a subscquAit 
pregnancy. 

In a fe*v rare cases tlie chorea has not appeared until after ppirturi- 
tion ; it has been known to follow an abortion. 
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An interesting question, which arises out of the association of 
pregnancy a‘nd cRorea, is how much emotion has to do with the matter ? 
A woman who discovers for the first time that s]\e is pregnant, is moi*e 
likely to be the subject of emotional excitement than one who has been 
in this condition before. This view finds support in Sir Samuel Wilks’s 
observation that a large proportion of the cases occur in UK?married 
girls. " 

Emotion . — The form of emotion to which chorea has been most 
frequently attributed is fright ; and as many mothers know this to be a 
recognised cause of St. Vitus’s dance, probably the number of instances 
in which a history of fright has been obtained must be discounted. In 
a considerable proportion of such cases several days have elapsed between 
the fright and the chorea ; but there are well-autjiftiticated cases on 
record in which the disease followed so immediately on the emotion as 
to leave no reasonable room for doubting the relationship of cause and 
effect. One of the most striking instances of this kind is a case, recorded 
by Romberg, in which a little girl was attacked the same day after a 
severe fright caused by a dog jumjnng and barking at her. Von Ziemssen 
refers to a case in a boy where the disease became severe within a few 
hours after a fright ; Trousseau to a case of a girl who was terrified 
into a nervous fit, and immediately became affected with chorea. It is 
rare for chorea thus to follow a fright without any interval ; but among 
other recorded instances of the kind are two cases quoted by Sir Wni. 
Gowers, both in boys ; in one it was the result of an unexpected pistol 
shot close to the ear, the other boy was caught in an apple-tree and fell 
in his hasty descent. On the other hand, it is rare for the interval to 
exceed a week, and when several weeks have intervened the efficiency 
of the fright becomes a matter of doubt. 

Other mentjil emotions may likewise be responsible in some cases ; 
notably grief, worry, or various forms of excitement : but none of these 
is nearly so frequently operative as is fright. So, too, mental strain, such 
as high pressure at school, was urged as a cause of chorea by Sturges. 
With the nervous system in the unstable condition of adolescence, it is 
not surprising that mental strain at this time should lead to a spasmodic 
neurosis like chorea. 

ILjsteria. — As chorea is so much more common in girls than in young 
men, and as nifiny cases occur in adolescents, it is scarcely surprising that 
the two conditions should sometimes be associated in the sapi^^ individual. 
Duchateau has collected 34 cases of the kind. This association of 
hysteria with some other disease of the nervous system is a matter of 
common occurrence, and is nowhere better illustrated than in disseminate 
sclerosis. 

On the other hand, a few cases have been recorded in rvhich hysteria, 
tnVs great simulator, has reproduced the clinical pictme of chorea with 
wonderful fexactness ; but the hysterical stigmata should serve to dis- 
tinguish these cases from the genuine disease. ' i 

Imitation. — So impressed were some of the older physicians with the 
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2 rt’cct of imitation as a cause of chorea, that, according to Fagge, 
tVddison and physicians Avho succeeded him at Guy’s *Ho8i)ital did not 
illow more than one ^r two cases of chorea to be warded with other 
•hildren. It is, however, doul)tful if true chorea is ever pi*oduced in this 
kvay ; and not in one of Osier’s 55 1 cases did this cause ai)pear to lla^e 
been operative. It is the hysterical variety which often arises in this w ay, 
ind most of the epidemics of chorea have been made up of hysterical cases. 
Such epidemics have been reported ,®iiotably by Ih’icheteau, Steiner, AVeir 
Mitchell, and Wichmann ; l)ut Steiner regarded the ei)idemic at Frague 
IS the result of atmospheric influences, and in no way attributable to 
imitfition. It must be borne in mind that there is a ^ery close 
resemblance between some forms of liysterical chorea and the genuine 
disease ; and, moi1)f%ver, that in some of the epidemics, while the majority 
of the cases have been of the hysterical variety, some have iindoubteilly 
been instances of true chorea. 

Errors of refraction , — Closely associated with overwork at school is 
tlie part played in the i)roduction of chorea, in such and otlnn- cases, 
liy eye-strain consequent on anomalies of refraction — a causal influence 
more especially insisted on by Stevens. I)e Schweinitz, who has eare- 
fnily inquired into this subject, finds that there is hy])ermctro])ia, oi‘ 
hypermetropic astigmatism, in about 77 per cent of children allected 
with chorea ; this proportion, however, coi*rcs])onds exactly wUh what is 
usually found in childhood, for hypcrnietropia is |)resent in <0 ])er cent 
of the eyes of children at the elementary schools ; he concludi*s, therefore, 
that the evidence that hypermetropia is a fundamentiil caust^ of chorea 
is not sufficient. Osier quotes from a letter, written t(> him by He 
Schweinitz, in which the results of his more recent investigatit)ns are 
summarised ] in it he admits that cases of chorea are benefited by the 
correction of refractive errors, and he supjioses that in a jmmsoii ])re- 
disposed to chorea eye-strain may foster attacks, or even pi‘o\oke them. 

Eeflex irritation , — Intestinal worms, gastric disturbances, dentition and 
the like have been regarded as causes by many, while by others their 
influence has been denied. They are so rarely met with that it is doubtful 
whether they play an;;^ jiart in the j)roduction cd the disease ; at the same 
time they certainly nifiy act as proximate causes in j)ersons jjreclisposed 
to chorea. 

Injnry, — Blows, falls, surgical lesions, the successful and unsuccessful 
extraction o4 a tooth, and such shocks, have all liedli assigned as causes 
^)f chorea > but the concomitant emotion is probably the iiotent causative 
factor in such cases. 

Morbid anatomy. — Macroscopical examinations of the central nervous 
system in uncomplicated cases of chorea are usually negative ; and the 
same may be ^aid of a good many microscopical examinations, thoiqjb 
many of these have not been conducted with the necessary thoroughness. 
From a study of seventy-nine autopsies liaymond conclufles that the 
condition most commonly met with is hyperaemia ; the next in frequency 
of occurrence being softening consequent on embolic plugging of 
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cerebral vessels, and then chronic encephalitis. In a similar analysis 
Dana found only thirty-nine autox^sios reported with sufficient fulness * 
to be of value. In nineteen of these, careful mic^ioscopical examinations 
wore made ; the lesions found in sixteen were pronounced hypcrsemia, 
punctiform hsemorrhages, perivascular exudation, foci of softening, and, 
in some instances, emboli ; all of which changes were most m*Arked in 
the basal ganglia. 

Gross lesions are met with exceptionally, as, for instance, softening 
consequent on plugging of a large cerebral artery with consequent hemi- 
plegia during life. In an instance recorded by Gray the vertebrals, 
basilar and middle cerebrals were all blocked. So, too, large haemorrhages 
may occur, as in a case recorded by Dr. Bevan Lewis, in which the haemor- 
rhage was in the cerebellum ; and one by Baxter, iiuA^hich it was in the 
cerebrum ; in both of these cases the apoplexy was fatal. 

DiscreiDant results have been obtained on examination of the motor 
neurons of the cerebral cortex. Dr. Charlewood Turner, in five cases, 
found some of the large pyramidal cells swollen, and their protoplasm 
cloudy and dense-looking. Berkeley, in a case of Osier's which he ex- 
amined, found no special changes in these motor neurons. Dana, on the 
other hand, found the pyramidal colls in a state of hyaline degeneratic^n ; 
but his case was complicated by chronic leptomeningitis. Changes in 
the neurons in other j^arts of the brain have also been desej-ibed ; thus 
Meynert found swelling and hyaline degeneration in the cells of the 
central ganglia, and Elischor similar changes in the claustrum and island 
of Reil. 

Peculiar round hyaline bodies, concentrically laminated and strongly 
refractile, to which the name “ chorea-corpuscles " has been applied, have 
been found in the perivascular sheaths of the vessels of the corpora striata 
and internal capsule, and have been described by Elischor and Jakowenks ; 
but Wollenberg, who carried out control investigations in forty-six 
brains of persons not atfected with chorea, beside the brains of six 
persons so affected, concluded that, though those bodies are present in 
some cases of chorea, they have no special significance, as they are also 
to bo found in persons who have never had this (V^ease. 

The changes which have been found in the pons medulla and 
spinal cord are no more characteristic than those already described 
as sometimes met with in the brain; they consist in hyperaemia, 
punctiform haemorrhages, and perivascular round cell exydation. The 
supposed degenerative changes described by Elischer in the oells of the 
neurons of the spinal cord are in no way characteristic ; and Berkeley, 
in the case which he examined, failed to detect any changes in these 
cells, or in those of various nuclei in the medulla. An instance of haemor- 
r^hage into the central can^l of the spinal cord has been recowled by Steiner. 

** Meningitis, either cerebral or spinal, has been met with as a com- 
plication inS3xceptional cases. 

Th^e changes described in the x^eripheral nerVes by Elischer — hyaline 
swelling of th^o axis-cylinders, with increase of interstitial tissue — are of 
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questionable significance ; Init Frey has found changes characteristic of 
‘ multiple neuritis. 

Several observers^ haA^e attempted to isolate micro-organisms in 
chorea, but the investigations of Pianese seem the most complete. He 
has obtained from the nervous system of the subjects of chorea a bacillus 
which be has cultivated on artificial media, and which, when inoculated 
into animals, produces coAvulsions. He has further obtained pure cultures 
of the same organism from the cei*tral nervous system of the animals 
inoculated. Maragliaiio, however, regards this microbe as probably the 
Bacillus coli, and considers that a coccus .also found by Pianese was 
probably the more potent agent, .as he considers the staphylococcus the 
chief source of iniection in chorea ; this microbe has been found twice as 
often as all the ofligr organisms put together. 

Rod-like bodies in the tissues have been described by Donkin ; cocci 
in the blood by Richter and by Tribonlct ; a diplococcus in the meninges 
by Dana; .a cladothrix in the meninges and cardiac vegetations b}^ Nanny n ; 
and S. pyogenes aureus, in the latter situation and in the ])arotid gland, 
by Berkeley. Apert found a diplococcus simil.ar to that biund by 
Triboulet in acute rheumatism ; it was obtained from the blood of a 
chprea patient, but (ap.art from local induration) inoculation of the dijilo- 
coccus into the guinea-pig was negative. Triboulet and Hoctrovi have 
both found staphylococci in the blood during life. 

Pathology. — Docs chorea fall out under a variety of circumstances, 
owning no indispensable cause ? From the widely (lifferent etiologic.al 
factors it might seem that such is the wise ; but on closer scrutiny we 
find that these diverse factors may be grouped in three classes. The first 
may be unstiiblc conditions of the nervous system, of congenital origin, 
or induced by develojnnental changes ; the second, similarly unstable con- 
ditions of the nervous system induced by accidental causes, such as shock 
or great emotion, acute illness or overwork, mental or j)hy8ical ; and in 
the third class we may place the immediate causes of the particular attack. 
We have seen that the phenomena of chorea may be <luc to some toxic- 
agent ; or, on the other hand, they m.ay be evoked in a reflex manner 
through some source ^f peripheral irritsition, such as eye-strain. Yet, 
however effective a contingent cause, such reflex influences cannot possibly 
generate a disease of which the nervous phenomena form but ;i part; unless 
the endocarditis in chorea results from an altered blood stiitc brought about 
by excessive ijiuscular action — a position which is indeed untenable, for the 
Endocarditis may precede the muscular spasms, or may occur in cases in 
which these are but slightly marked. Moreover, wo know of no othci 
.affection attended Avith excessive muscular action in which endocarditis 
occurs. Far more potent factors are defective nutrition, bad hygiene, 
and the like, which may aid in the generation of a toxin in the body, <^r 
favour its action if introduced from without. There is much that 
suggests that chorea is generated by some toxic agent, either%.he result of 
an altered j blood state or of some infective agent introduced into the 
system from without. The close association bctw’een chorea and 
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rheumatism suggests also that some toxic agent is operative in both 
cases ; and it wa‘s formerly supposed to be a chemical one, depending on 
such altered blood state, rather than the product pi any organised virus. 
But the modern tendency is to regard acute rheumatism also as the 
result of micro-organismal infection ; and Sahli, in supjjort of this vicAv, 
instances the acute onset, the definite course of the disease, ite resem- 
blances to a septicaemia, and the common asgfociation of arthritis with 
other infective processes. Several forms of micro-organisms have been 
described in acute rheumatism ; and in some cases Sahli found an 
organism of but slight virulence, apparently identical with the S. 
citreus. 

The points that suggest that chorea may be the result of an infective 
process arc as follows : — endocarditis is admittc(lli^ a morbid state 
characteristic of an infective process, and we have already seen how 
commonly this condition of the heart is met with in chorea ; the 
relation of the disease to age and season is similar to that observed in 
connection with other infectious diseases ; and the clinical manifesta- 
tions of a well-marked case of chorea resemble in «all respects those of 
diseases of know!i infective origin. 

So that both in rheumatism and chorea there is much to suggest 
that the inaTiifestatioiis may be due to an infective ])rocess ; but in 
connection with neither disease can it be said that we have sufficiently 
trustworthy bacteriological data on which to found such a doctrine. If 
the infective origin of those two diseases be hereafter satisfactorily 
proved, there will be little difficulty in understanding the close relation- 
.ship which undoubtedly exists between them. It would not l)e neces- 
sary to assume that the same poison is operative in both cases, but 
simply that the poison respon8il)le for the nervous manifestations of 
chorea, being of an infective nature, is capable, in common with other 
infective agents, of setting up arthritis and endocarditis. This brings 
us to the interesting cjucstion raised by Flexncr and Barker, who 
suggest that rheumatism itself will be found to dei)end, not on any 
single virus, but on a variety of ditterent infections by i)yogenctic 
organisms. Bo this as it may, it is clear there is jio necessity to assume 
that rheumatism and chorea are dependent on one and the same 
infective agent ; on the contrary, the evidence is opposed to such a 
view, unless we assume that neither disease is the I’esult of a specific 
organism, but that both depend on a mixed infection ; and,,that whether 
the joints and heart, or the nervous system and heart, beai^ the chief 
brunt of the atUick depends on the numerical relations of the different 
organisms in any given case. In other words, it may be that in such a 
mixed infection organisms whose toxins have a deleterious effect on 
the synovial membranes of joints, and others which are capable of 
cx\3rting a baneful influence on the nerve-centres, effect an entry into 
the system^at the same time; and that acute rheumatism or chorea is 
determined as one microbe or another is prese/it in greatest, abundance, 
or in most virulent form. 
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It seems scarcely necessary for us to do more than note in 
that the doctrine formerly advanced to explain *1110 •relaiionshi]) 
iVetwecn chorea and ^ rheumatism attributed the former t«j cerebral 
emboli consequent on endocarditis. Such an explanation necessi- 
tates the assumption that endocarditis always jirecedes the nervous 
manifestations of ehorcii, whereas very few instances of this seipience 
have been met with ;• moreover, the nervous manifestations have 
resulted in death without any eutlocarditis having been afterwards 
detected. 

Fascinating as is the hyj^othesis of the infective origin both of acute 
rheumatism and chorea, it is far from jiiwjved : and tlie same may be 
said of our knowledge of the affinities of the two diseases. Fhei’o are 
many facts in tlfbtcausation of chorea which demand careful considera- 
tion before we hastily accejit any such generalisation. That .such remote 
antecedents as temperament, age, sex, season, and other debilitating 
influences affecting the nervous system, may favour an infe< ti\e agent, 
is in keeping with wdiat we know' of infective ))roce.sses geneially ; but 
how' are w^e to exjdain by this hypothesis those instances in whi«-h the 
manifestations of chorea have followed so closely on fright th.il it ^eems 
in^ossible to cscajic from the assumption that we are dealing w’ith 
cause and effect ? That fright is capable of })roducing a profouml effect 
on the motor elements of the nervous system is clear from many con- 
siderations; and there is no difficulty in understanding how' great this 
effect may be when fright is operative in persons wdiose ncrv(*-centres 
are in a state of instalulity, whether congenital, evolutionary, or otlier- 
w'isc induced. 

Symptoms. — In chorea a disordered condition of the motor centres 
is evidenced by the involuntary spontaneous movements, and by the 
defective iiower and precision of voluntary movement. Each of these, 
defects is seen in different degrees of intensity and in various comljina 
tions in different* cases. The first indication often is that the ])atient is 
ahvays fidgeting, though the movements arc so similar to those ^I'cn in 
nervous children without chorea, that they may fail t<j suggest any 
other interpretation. ^ These movements usually begin in the arms or 
face, and exceptionally in the legs. Thus various grimaces and con- 
tortions are seen ; at one moment the eyebrow’s arc raised, at the next 
an eye is closed and then opened, the upper lip is drawn upon one side 
and then faH^ again, the angle of the mouth is drawm to one side, or the 
•mouth is^ first opened then closed — all of which movement.s are carried 
out in a purposeless manner, t Or it may be that the head is sud<lcnly 
twisted to one side, or jerked back ; or the patient shrugs orm shoulder ; 
or the w’hole arm is jerked forward from this joint. So, too, w’hen 
sitting down* with the hands on the lap, the hand may be rest- 
ing naturally when it is suddeidy turned palm upw’ards, and* as 
abruptly back to its original position ; or the fingers ar# irregularly 
extended ^and flexed Vithout purpose. Implicatio/i of the trunk 
muscles causes writhing movements, or swaying from side to side, as 
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the patient sits or stands. When the legs are affected the momentary 
contractions of tSieir muscles cause jerking of the trunk first to one side 
and then to the other ; or in walking the leg is Rotated, it may be first 
in and then out ; or one leg is thrown across the other, as if about to 
become entangled with its fellow. 

The spasmodic movements are sudden, and each is of vary short 
duration ; they may be simple or complex, sind are always irregular, 
both as regards the degree of resiiilting movement and as regards the 
intervals at which they are repeated. At first the patient may have to 
be closely watched before the movements are noticed ; but later they 
require no such close scrutiny for their detection : so, too, the intervals 
between the spasms are much longer at first, and become shorter as the 
disease progresses, until there may be scarcely a sii\gfe moment during 
the patient’s waking hours when some part of the body is not in move- 
ment. Mental excitement and any attempt to perform a voluntary 
movement aggravate the spasms ; while mental and physical quietude 
diminishes, and sleep, whether natural or artificially induced, arrests 
them \ except in rare insUinces of very severe S})a8m8, in the majority of 
which cases sleep is prevented. According to Jaccoud, in less severe 
cases the spasms sometimes remain in abeyance for a little time after 
the patient wakes from sleep. Weir Mitchell and Rhein find that in 
some cases there may be severe choreiform movements during repose 
which entirely disappear on some muscular act being performed. Dr. 
J. W. Russell has recently confirmod these observations, and has, more- 
over, called attention to the fact that the power of inhibiting the chorei- 
form movements can be well demonstrated by making the child attempt 
to write ; then it will be seen that the patient can, for a time, inhibit 
choreic movements of the most pronounced kind, and write, it may be, 
even a word composed of six or seven letters with perfect steadiness. 
Like Weir Mitchell and Rhein, Russell divides cases of chorea into 
certain groups according to the character of the handwriting : — (i.) 
the writing gives evidence of power of control over the movements, 
incoordination being probably present in many of the cases ; (ii.) the 
power of control is practically complete and therft is no incoordination ; 
(iii.) choreic movements are either absent or very slight, and yet much 
incoordination is revealed by the handwriting ; (iv.) control over 
choreic movements is perfect, but the handwriting betrays great in- 
coordination ; and ^v.) choreic movements are moderate,^ but writing 
impossible from mental defect. ^ ^ 

According to von Ziemssen, all ihet movements are not involun- 
tary, some being voluntary and quickly added for the purpose of con- 
cealing an immediately preceding involuntary movement. 

^ We have seen that all degrees of severity of the muveular contrac- 
tio^ts are met with ; and not only may the most grotesque grimaces be 
constantly dccurring, but the ocular muscles may be involved, the eyes 
turning concomitantly with the head and pre^rving their parallelism, 
or resulting in squint when the degrees of spasm in the muscles of 
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the two eyes are unequal. The globes return to their normal position, 
or are jerked into some other abnormal position. 

In a case record e(J by Dr. Tuckwcll, so powerful was the s})asm of 
the muscles which raise the lower jaw that several teeth were broken. 
The head may be banged against adjacent objects, and the limbs greatly 
bruised* as they a^e violently thrown about. The arms are always 
aiVected in greater degrfte than the legs ; the jerking movements may 
be so severe as to make it quite im^tossible for the patient to effect any 
purposive movement with the arms : thus in attempting to raise a glass 
or cup to the lips the arm is thrown in various directions before the 
vessel reaches its destination, and most of its contents are probably 
sjnlled before it is grasped by the teeth and the remains of its contents 
gulped down in thc^most hasty manner possible. 

When the trunk muscles are involved their spontaneous contraction 
may bo so powerful as to throw the j^atient out of bed. Similarly 
voluntary movements of the lower limbs may be so interfered with 
by the muscular contractions that walking may bo made <piite im- 
possible. In cases of moderate intensity the spontaneous movements 
may be limited to one side of the body ; b\it Dr. Hughlings Jackson 
shown that this is true only of the limbs, the muscles of the face 
and trunk being always bilaterally affected. In these cases of hemi- 
chorea Dr. Jackson is of opinion that the right side is the more fre- 
quently affected : according to Jaccoud, it is the left, and the figures 
quoted by Dr. Pye-Smith and Sir William Gowers both show a small 
balance in fjivour of the left side. The movements may remain limited 
to one side or part of one side throughout the attack ; or the opposite 
side may be attacked, with or without cessation of the 8j)a8m on the 
side first affected ; so, too, movements involving the arm and leg on 
one side may spread to the opposite leg without implication of the 
corresponding arm. 

But, as was stated at the outset, not only may voluntary movement 
be interfered with by these spontaneous movements, but two other 
factors may be in operation : an incoordination or want of precision in 
the performance of V4)luntary movements, or an actual want of power 
due to muscular weakness. In the first of these cases, instead of some 
jerky spontaneous movement being the first to attract attention, this 
failure to co-ordinate movement may bo noticed first ; the motor 
centres do npt obey the dictates of the will, so that when the patient 
•tries to rejax some set of muscles, for the duo completion, it may be, of 
some muscular act, there is a anarked delay which of course seriously 
interferes with its efficacy. Or the motor centres may bring about 
relaxation of a group of muscles during the performance of some 
voluiftary act#without having received any command to do so, and often- 
times with disastrous results, as objects in the hand may be suddcfily 
dropped and broken. The incoordination of movement mJfy be shown 
in a differ^t way, the |Jb,tient over-shooting the mark in the attempt to 
lay hold of or pick up some object. 
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It will be readily understood that the spontaneous movements and 
the incoordinatibn of movement may in any given case be so combined • 
as to make it difficult to distinguish the operative factor ; for, of course, 
a voluntary act may well be interrupted, not in consequence of 
the sudden unwilled relaxation of a group of muscles, but of the unex- 
pected intrusion of some spontaneous movement. Voluntary nmvements 
are irregular, and are performed in a siidderr and spasmodic manner ; 
partly on account of the involuiitajry movements, and partly to dodge 
them. If the patient be told to protrude the tongue the act may be 
delayed in accomplishment, but the organ is then shot out of the mouth 
and as suddenly withdrawn, perhaps just in time to escape the snap of 
the closing jaws. In severe attacks deglutition is mu^ih interfered with. 
Speech is often affected, words are spoken rapidly, aiVd in an explosive 
sort of way, the sentence being frequently interrupted by a hasty inspira- 
tion which may clip off the last part of the word which immediately 
j)recede8 it ; or there may be an inspiration of this kind after each word 
that is uttered ; or a word can only be uttered spasmodically in parts. 
Owing to the spasmodic movements of the tongue and muscles of articula- 
tion, speech may indeed become quite unintelligible, or the patient may 
be deterred from making the attempt. Von Ziemssen, on larvngosc(V)ic 
examination, has observed irregular movements of the vocal cords ; and 
that the tension of the vocal cords is defective is evidenced by the fact 
that a note cannot be sustained for any length of time ; moreover the 
voice is low pitched and monotonous. 

The movements of the thorax in respiration are also made disorderly, 
chiefly owing to implication of the diaphragm. Inspiratoiy efforts do 
not occur in any regular order, either as regards time or depth of 
movement ; thus irregular pauses intervene, and one inspiration is deej), 
j^erhaps excessively so, while another is shallow or abortive. The 
incoordination of respiratory movements sometimes shows itself in an 
alternation between abdominal and thoracic resinration. Komberg refers 
to two cases in which a whistling or snajqnng sound accomi)anied inspira- 
tion ; and in one of them si^asm of the intercostiil muscles caused sudden 
drawing in of the thorax. The same observer speaks of a case of 
troublesome choreic hiccough. Apart from any independent cardiac 
affection, the heart’s rhythm may be made irregular by the disorderly 
respiratory movements. 

A third factor* Avhich may interfere with voluntaijy movement 
is muscular weakness, a phase of the disease which ^ w.as clearly 
recognised by the earlier writers on the subject. As a rule, this loss 
of power is most marked in cases in which there is little if any 
sp<asm, when it is commonly of hemiplegic distribution. Though the 
weakness amounts to definite paresis there is never anything a]qn*oaching 
complete loss of power. Todd fully described this type of the disease, 
to which Vf^st applied the term “chorea mollis,” and for which Sir 
Wm. Gowers hcas pro^msod the name “ Paralytifc chorea.” TJiis element 
of muscular weakness probably accounts for the slovenly way in which 
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,onie choreic patients shufHe their feet along the groiuul in walking. In 
twenty-eight of Oaler^s cases, in which muscular enfeeblAnentf was noted, 
if was monoplegic in gixteen, the arm being affected in each instance ; 
paraplegic in six ; and hemiplegic in four ; in one c.ise all four extremities 
were affected, and in one both arms without the legs. 

The *veaknes8 m’liy come ou gradually <luring the course of an attack 
of chorea with spasms ; cR it may come on in a similar manner or quite 
suddenly before tiny spasms have* been delected ; in a third grouj) 
of cases the paresis is noted after the spasms have ceased. ^Vhen 
spontaneous movements and paresis both exist they usually disappear 
together ; but in some instances the paresis ])ersists, it may be even in 
considerable degree, for a long time after the cessation of the s])asmodic 
movements. Osl^r* speaks of a case in which wrist-drop ])ersisted 
for two years after an attack of chorea of the right arm, with which it 
came on. 

Electrical reactions . — These have been studied im)re especially by 
Benedikt, Kosenthal, Schiiiitt, and Sir W m. (lowers, all of whom are 
agreed that in some cases electrical irritability may be increased, both in 
the nerves and muscles ; and to both galvanism and faradism. So, too, 
an^altered qualitative mode of rcs})on8e to galvanism lias been described, 
in which the anodal closure has resulted in contraction of the muscles 
with as weak a current as the cathotlal closure, instead of the lespoiise 
being more readily obtained with the latter than the former, as obtains 
normally. Thus K.CC = ACC, instead of KCC.>ACG. 

Sensory symptoms . — Headache is common ; it may jirecede the s])on- 
taneous movements, or ap])ear later ; and is eithei’ more or less con- 
tinuous or is paroxysmal. Sir Thomas Watson met with some cases in 
Avhichthe pain was limited to the side of the head o[)posite to the allected 


limbs. ... 

Pain in the nerves and muscles of the affected limbs is rar e, and, ol 
the exceptional instances in which they have been described, most of the 
cases have been hemi-chorea, and have been designated “panifnl choi eas 
by Weir Mitchell. Instances have also been recorded in which |)ain has 
occurred in iiarts subs^^quently involved in the spontaneous movements. 
The nerve-trunks are said in some cases to be tcmler on jircssure, and 
tender points have been described along the sjniie at the points of 
emergence of the spinal nerves from deeper structures. Cartier, Iriboulet, 
and Marie have especially insisted on these, and itthas been said that 
^hey are Jimited to the affected side in hemi-chorea ; however, such 
phenomena, though carefully searched for by Osier in a large number of 
cases, were very rarely met with ; and there can be no question that in 
the large majority of instances chorea is an affection iimittended by pain. 
TrouasSiu insisted on the occurrence of tingling and formication in tljc 
affected parts, and others have described similar parai8thesia3 and nundm^ss. 
The latter symptom Fagge found not uncommonly noted in cRses at Guy’s 

Hospitat. , * , 1 11 u *1 

Diametrically opposite opinions have been, and still are nelil witli 
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regard to the sensibility in chorea. Most observers are of opinion that 
if there btf any** impairment of sensibility it is probably a hysterical 
manifestation ; but F6r6 asserts that blunting of ^ sensibility is common, 
and goes so far as to say that this has been found in almost all crises iii 
which sensibility has been carefully studied, especially in parts where the 
spasms are most pronounced. Sir AVm. Broadbcnt is also of* opinion 
that sensibility is frequently diminished, and Dif. Purves Stewart detecte<l 
it in ten out of forty-one cases. cj 

Reflexes . — Discrepant statements are made by different authors on 
this subject ; some consider that the reflexes are usually normal, others 
that they are usually exaggerated ; and others again that the superficial 
reflexes are commonly diminished. My own expcmcnce is that the 
reflexes are usually normal; but in some cases th^re may be slight 
increased activity of the tendon jerks, in others, and more especially 
in the paralytic variety of chorea, they may be diminished in varying 
<legree up to complete abolition ; in some cases the resulting contraction 
of the quadriceps extensor is unduly sustained. In 50 cases of chorea, 
examined by Sinkler with the object of ascertaining the state of the 
reflexes, the knee-jerks were found normal in 26, diminished in 15, and 
absent in 9. 

Sphincters . — The sphincters are not afiected, though in severe cases 
the evacuations may be expelled involuntarily ; and a similar result may 
be met with in cases in which there is much mental hebetude present. 

Trophic disturbances . — There is no spontaneous tendency to bedsores ; 
but the incessant rubbing of certain parts against the bed in severe cases 
and self-inflicted cutaneous abrasions may lead to their formation. Such 
sores are especially apt to form in advanced stages of severe cases, when 
general nutrition is much lowered, and when, as often is the case, 
mental hebetude is so great that the evacuations are passed under the 
patient. 

Mental condition . — The psychical disturbances in chorea have been 
studied especially by Marc6. Though bright and intelligent at the 
outset there are few patients in whom there is not some mental affec- 
tion, though in the majority it is fortunately sk’ght. The alteration 
may be in the form of diminution of attention, mental dulness, and loss 
of memory ; not only is the child unable to learn lessons, but it no 
longer cares about story books, and the face wears a dull, heavy look, 
singularly wanting in variety of expression. Or there mj\y be marked 
perversion of character ; the child becomes irritable and whimsical, 
liable to emotional attacks, and does all sorts of odd things. Then again, 
there may be hallucinations (Axenfeld and Huchard), most commonly of 
sight, though sometimes of one of the other special senses ; or it may be 
of. common sensibility, or imder rare circumstances even •of the genital 
seffse. Such hallucinations may be originated in dreams and perpetuated 
during the^^^aking hours. The degree of mental change bears no 
relation to the severity of the other symptobis; and the?^ symptoms 
may progress to dementia, melancholia, perhaps with suicidal intent. 


CHOREA 


847 

or to mania iii which the patient jabbers incoherently, shouts, and 
• sings. It is to this class of cases that the name “ chorea* insaniens 
has been applied ; in jpany such patients sent to asylums the jdiysical 
condition is entirely overlooked. The delirium is usually recoveretl 
from in acute chorea ; but Avhere there is any hereditary taint of 
insanity •it may hS the starting-point of i)rogressivc and permanent 
mental deterioration. • 

Convulsions are rarely met with the course of chorea, anil epilepti- 
form convulsions of unilateral distribution still more rarely ; nevertheless, 
originating in this way, convulsive attacks have been known to persist, 
and to constitute ordinary attacks of epilepsy. Certain peculiarities of 
the convulsions hwe been noted in some cases — such as an admixture of 
choreiform spasms the attacks, or an associated condition of cataleptic 
rigidity. 

Ocular phenomena , — In addition to the transitory squints and the 
like, which result from irregular spasms of the eye muscles, the following 
ocular phenomena also may be met with. The ])upils are frequently dilatcil, 
and this has been observed to be more marked on the side on which the 
spasmodic movements have been most severe. The optic discs are usually 
normal ; but evidences of slight neuritis are met with excejitionally, and 
as nypermetropic errors of refraction have been also present in many 
such cases, it has been supposed that the hypermetro])ia may be 
responsible for the changes in the discs ; but that it is not the only factor 
in the production of the change is proved by the disappearjince of the 
neuritis without correction of the hypermetropia. This condition 
of the optic nerves lends support to the view that chorea is of infective 
origin, for it is more probable that the neuritis depends on some blood 
state present than that it is secondary to an intracranial lesion. 

Circulatory system , — The imlse is frequently rapid, especially where 
the spontaneous movements are severe ; in some cases it is iri egular, 
according to some* observers, owing to a veritable chorea of the heart ; 
while others regard it as depending on the disturbance of the res])iratory 
movements of the thoracic cage. Sir Wm. Gowers has observed several 
instances in which pos^re had less effect than in health, there being little 
difference, if any, between the pulse-rate in the upright and recumbent 
postures. 

The most important defect in the circulatory system, however, is in 
the condition of the heart itself. Apart from rapidity and, possibly, 
irregularity of action, murmurs may be heard over the precordial area 
the significance of which has bei^ much discussed. Three explanations 
have been offered for these — {a) that they arc haemic, depending on 
associated anaemia ; {h) that they arc the result of regurgitation at the 
mitrak orifice consequent on irregular contraction of the paj)illary muscl^ 
not closing the mitral flaps eft’ectively ; (c) that they are due to orgaific 
valvular lesions. The second of these explanations is one *Wjout which 
little need be said, in thkt we have no means of proving or disproving 
it. With regard to the other two there can be no question that both 
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arc operfitive in dittercnt cases, or it may be even in the same one. 
While it mfiy be difficult in some cases to be certain which of these two ' 
factors is responsible for the murmurs, as a rule t^he following considera- 
tions will lead to a correct interpretation. In the first place, doubt can 
only arise where the murmur in question is systolic in time ; a presystolic 
or diastolic murmur being unequivocal evidence of* organic diccase. 1 
cannot concur with those who hold that diastolic and even presystolic 
murmurs may bo haemic in origin. In the next place, it is comparatively 
rare for organic disease to be found at the aortic orifice in chorea, the 
mitral valves, as we have already seen, being affected in the large majority 
of cases. In anasmia the most common murmurs have their seat of 
maximiun intensity at the base ; or if, as sometimes happens, the point 
of maximum intensity is in the fourth intercostal sjcitibe close to the left 
border of the sternum, it is heard up to but not beyond the apex of the 
heart ; whereas in the orgjinic cases by far the most common murmur is 
a systolic one having its seat of maximum intensity at the a})ex and 
conducted into the axilla, and it may be round to the angle of the left 
scapula. The presence of a murmur at the ai)ex conducted into the 
axilla may, however, depend on dilatation of the left ventricle in anaemia, 
without the presence of organic valvular disease; so that it is necessary 
to take other points into consideration before arriving at a conclusion, 
such, for instance, as other evidences of anaemia in the patient, the presence 
or absence of a haemic murmur at the base having its point of maximum 
intensity in the second left intercostal space, the presence or absence of 
a venous hum in the neck, and so on. But as organic valvular defect and 
aniemia may coexist, some cases may have to remain unsettled until the 
anaemia has been removed. Even this does not entirely settle the 
question, however, for, as Fagge has insisted, even murmurs observed in 
rheumatism may similarly pass away; Kirkes, Wilks, Baxter, and Frank 
have all recorded cases in which no murmur was present during life, and 
yet vegetations were found on the valves after death. ' 

Apart from rapidity and possible irregularity of action, there may 
be definite organic disease of the heart. According to Sir Wm. Gowers, 
in nine out of every ten fatjil cases of chorea, disease of the valves of 
the heart is found. Sturges collected 80 cases from four of the large 
London hospitals, in only 5 of which were the heart and pericardium 
free from disease. Of 34 cases collected by Raymond, in addition to 
the cases reported by Sturges, the condition of the hearths only given 
in 19, in all of which there \vas endocarditis. Osier ^has since 
collected from recent records 73 casts with endocarditis in 62 of 
them. 

Murmurs uidicating the existence of organic disease of the heart 
ipay be })rescnt before the attack of chorea, and may tlufin be dire to a 
prtjvious attack of this disease, or of acute rheumatism. On the other 
hand, prinnhy attacks of chorea may be met with in w hich there had 
been qo antecedent rheumatism, and in which n6 murmur is ivesent. In 
some such cases a murmur may appear during the attack, and may 
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persist after the patient is convalescent ; while in othcr^instanccs, as tlic 
j)aticnt recovers from the chorea, the murmur may disappear. Another 
class of cases is met with in which no murmur is hoard throughout the 
attack, but presents itself at some subse(|uent period. 

The most common murmur is a systolic one i)roduccd at the mitral 
orifice ; but sometimes, where the murmur existed before the onset of 
the chorea, a prosystolic murmur is heard alone, or in combination with 
one systolic in time. Murmurs hulicating the existence of aortic 
disease are much more rare, as may be judged from the fact that the 
Collective Investigation Committee, previously referred to, found 1 1 0 
cases of mitral disease as opposed to only 6 aoitic cases. So, too, 
Sir William Gowfirs states that out of 250 cases of chorea he only 
met with 2 cases »f aortic regurgitation ; and Osier, out of 72 in 
which there was evidence of organic disease of the heart two years and 
more after chorea, found 4 cases only in which the aortic valves were 
affected. 

With regard to the association of j^ericarditis with chorea w^e have 
already seen that Bright, and some others of the older jfiiysicians, 
especially at Guy’s Hospital, recognised this, and that Bright founded a 
hypothesis ef chorea on this association. The pericarditis is usually 
associated with endocarditis, though it sometimes occurs alone. I’hus of 
21 cases of chorea occurring in acute rheumatism Sibson found that 15 
had pericarditis, 14 endocarditis, 3 <loubtful endocarditis; (5 had no 
pericarditis, and 3 no endocarditis. So, too, of 73 recent autopsies in 
chorea, collected by Osier, there w^erc 19 cases of pericarditis, in only 2 
of which endocarditis Avas absent. 

Cutaneous affections . — The more important of these serve as another 
link in the chain of evidence in 8upj)ort of the close affinity between 
chorea and rheumatism. Erythema nodosum, arthritic purpura, purpuric 
urticaria, and subeytaneous fibrous nodules belong to this class. Herj)cs 
zoster is sometimes seen, but probably owes its origin to the aisenic 
which is administered to such 2 )atientB. Excessive pigmentation of the 
skin, Avhen present, is probably ahvays due to the same drug ; but 
absence of pigment iii'^he skin in imtches has been described. So, too, 
alopecia areata is said to have been observed ; bald patches on the 
head, the result of the incesscant rubbing against the pillow', must not, 
however, be mistaken for the baldness of alopecia. 

Urine . — Am excess of urea was found by WAlshe and others ; 
aCid, according to Todd, uric acid may be deposited in considerable 
amount. Dr. Handfield Jonet? has described a similar increase of 
phosphates. These conditions of the urine have been found proportional 
to the severity of the attack of chorea. The j)igment urohsemato- 
porph/rin, disccArered by Dr. M‘Munn in the urine of rheumatic subjeetp^ 
was found by Dr. A. E. Garrod in the urine of fourteen out^of twenty 
cases of chorea ; this h(j regards as additional evidence of the close 
relationship tbetween rheumatism and chorea. Albumin, Avhen present, 
ysually indicates nephritis ; according to some observers, it may Vje 
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produced by rei^il embolism also ; of this statement, however, satisfactory 
l^roof is wanting. Glycosuria has also been recorded. 

Temperature . — The milder forms of chorea cnay run an apyrotic 
course ; and even when the movements are severe no elevation of 
temperature may be detected. Other cases presenf a slight degree of 
pyrexia, irrespective of any detectable complication ; there ifiay be a 
rise of a degree or two in severe cases, and in chorea insaniens a tem- 
perature of 104® F. may bo reached. Elevation of temperature may, 
however, occur as a result of some complication, usually arthritic or 
cardiac; and, though a temperature of 105® F. has preceded death where 
no complication was detected, hyperpyrexia is usually the result of 
some complication, and oven then in chorea is a rare 6Vent. 

Recurrence . — A patient who has once had an‘httack of chorea is 
liable to be similarly affected on one or more subsequent occasions. 
This tendency of the disease to recur was known to Sydenham, and has 
been insisted on by all subsequent writers. Sir William Gowers found 
that a third of his patients had more than one attack of chorea, and he 
mentions one in whom there had been as many as nine attacks. 
Osier’s statistics show that, out of 410 cases, there were two attacks in 
110, three in 35, four in 10, five in 12, and six in 3. « 

The interval between a first and a second attack of chorea varies 
from a few months to several years, but is most commonly about a year. 
Instances in which recurrence has been reported within a few weeks of 
the original attack ought probably to bo regarded as relapses of an 
attack whoso course is not fully spent, rather than as true recurrences. 
The effect of season on the recurrence of chorea has been noted by 
a good many observers, but notably by Weir Mitchell. Such fresh 
attacks are most commonly met with in the spring ; but instances of 
their occurrence in the same subject during successive autumns have also 
been observed. Rheumatism does not appear to ha\e any influence on 
recurrences ; though Osier reports a higher percentage of arthritic 
changes in cases of three attacks or more than in those of one or two 
attacks. As the heart has been more frequently affected in recurrences 
than in primary attacks, some have supposed that cardiac disease 
favours such recurrences. It is far more probable, however, that the 
true explanation of this association is that, as endocarditis tends to occur 
in chorea, the greater the number of attacks of chorea the more likely 
is endocarditis to®be found. Indeed, evidence of thee occurrence of 
endocarditis during a recurrent attack has been mot with •-in cases iVi 
which there were no signs of it at the Beginning of the attack. 

Females are more prone to a recurrence than are males in about 
the same proportion as they are more liable to original attacks ; but 
cn cases of recurrence there is an increasing tendency fbr the number 
of females^ affected to preponderate over the males; so that in cases of 
four or more attacks the subjects are nearly always females. 

Ir. many cases no cause for the recurrence can be detected; in 
some it has been ascribed to fright. The relationshqi between a 
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fright and the onset of the symptoms of chorea is in somc^ueh cases so close 
.13 to compel us to regard them as cause and ellect (p. 83(f) ; but it is 
equally certain that ifi many cases no evidence whatever of fright can 
be obtained. Overwork at school has been also regarded as a cause of 
recurrences. On tlje relations between lU’egnancy and chorea sufficient 
has alre&dy been said to show us that the former condition is a potent 
factor in exciting second and, more rarely, third attacks of chorea in 
women ; and that, exceptionally, •j)regnancy may be responsible for 
several recurrences. 

As a rule the manifestations of the disease in second and Hubset|uent 
attacks are not so pronounced as in the first ; but many notable excej)- 
tions occur in whith the symptoms in a recurrence are much more severe 
than in the originsll attack. The parts affected by the spasms may be 
more or less the same in recurrences as in the primary attack ; or there 
may be no such correspondence, the s])asm being either more wide- 
spread than in the first attack, affecting totally different groups c)f 
muscles, or, while involving those originally affected, x>*’eponderating 
in others that formerly e8cai)ed. Thus in some cases successive attacks 
are more or less restricted to the same side of the body, while in otliers 
su«h limitation occurs on the opposite or on the same side indis- 
criminately I or again both sides may become affected, but the opj) 08 itc 
to a much greater degree than that which suffered, it may be exclusively, 
in one or more former attacks. 

Diagnosis. — There is no difficulty in diagnosing typical chorcsi : 
the spasmodic movements might, hoAvever, be mistaken for thf)8o seen in 
some cases of cerebral disease in infancy , indeed this mistake has x>i ob- 
ably been made in some of the alleged instances of chorea in very 
young children. The history serves to distinguish the two conditions ; 
chorea is usually of recent onset, while the cerebral condition is one of 

earliest infancy. , ... 

So-called “paralytic chorea” may be very difficult to recognise with 
certainty ; spontaneous movements may be almost entirely absent, and 
thus the case may come to be regarded as some other form of 
X^aralysis. • As a rute the history suffices tf) exclude other forms 
of paralysis, for the weakness in chorea usually comes on gradually in 
the course of some weeks. We have seen, however, that there are 
exceptions, and that considerable i^aresis may be of sudden onset in this 
disease. Wb^n, moreover, the weakness is hemiplegic in distribution, 
’And there tis organic disease of the heart, the diagnostic problem may 
be one of considerable difficulty ; in such cases, howevei , there is no 
history of convulsions or loss of consciousness, the paralysis is never 
so well marked as in occlusion of a cerebral vessel, and moi eover, in 
choree, even wiien the leg is affected in conjunction with the arm, tf 

face escapes. ^ 

In the case of monoplegic weakness, as for instance of one arm— the 
most common form of jmresis in chorea — the slow onset distinguishes 
the condition from organic affections : or, if the onset happen tfi be 
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sudden, the escaj^e of both leg and face and the absence of convulsions 
and other 'grave symptoms at the onset exclude an organic cerebral 
affection ; the absence of atrophy and the reaction of degeneration 
exclude acute anterior poliomyelitis ; and they also exclude peripheral 
neuritis, the exclusion of which may possibly^ be aided by the 
absence of any defect of cutaneous sensibility, which is certainly the 
rule in this class of cases of chorea. Moreover, by carefully watching 
such patients, very slight spontaAeous movements may possibly be 
detected from time to time, either in the paretic limb or elsewhere ; or 
some such defect may be detected by making the patient hold the arms 
above the head or straight out in front of her, with or without the 
tongue protruded at the same time; again, if the child be told to 
grasp an object with the affected hand, and to keiep the hand tightly 
closed on the object for a little time, she may fail to do so, the muscles 
involuntarily relaxing in the manner already described as so characteristic 
of chorea ; or, once more, delay may be detected when the patient 
voluntarily attempts to relax some group of muscles. The editor of 
this work has told me of a case of paresis of the forefinger of the left 
hand in a boy of fourteen which proved to be chorea, as was suspected 
by himself and by an eminent physician to whom he referred the cp-se. 
The paresis, which came on gradually in a very healthy boy, and was 
chiefly manifest as a disability of holding the reins of his pony, stood, as 
a symptom, absolutely alone for many weeks. Then very slight choreic 
movements and a transient systolic murmur clenched the diagnosis of a 
case which for a while could only be guessed at on an estimate of 
probabilities. In a second case, which came under his care, a girl was 
admitted into the Leeds Infirmary completely or at any rate very 
deeply piralysed in all four limbs : she lay motionless, but the move- 
ments of organic life persisted. This state was said to have come on 
rather quickly — in a few days. The negative featurips of the case led 
to a provisional diagnosis of chorea, and within a week twitches appeared 
and chorea became uiimisUikably manifest. 

It may be no easy task to distinguish true chorea from the hysterical 
simulation of it. In cases of the latter kind a history of imitation can 
often be obtained ; the subjects are generally girls about the age of 
puberty or adolescence ; the movements are more sudden, and single 
muscles contract : furthermore the movements are often rhythmical, 
whereas in true chftrea they are always irregular. 

As was said when discussing the symptomatology, in i cases wirii*^ 
pronounced mental symptoms chorea may never be suspected. This is 
especially apt to be the case in the maniacal form of delirium in which 
the choreic spasms, though present, are masked by the mental state. 
Moreover in some of these cases the chorea spasms %ease whbn the 
mania is at its height. Acute mania docs not usually attack such 
young subjects, and in it the piUients jabber more incessantly than in 
the delirium of chorea. Careful watch musl, of course, fee kept for 
any choreiform movements. 
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Senile chorea (p. 862) is distinguisheil l)y reason of^the ])ationt’s age 
at the time when it first manifests itself ; by the fact that thf s^Kism is as 
a rule slighter in deg^e than in cases occurring in earlier life ; by its 
usually chronic progressive course, often persisting until the eiul of life ; 
and by the absence ^of any relation, to rheuinatisin or endocarditis. 

Huittington’s chorea (p. 859) has, in common with the senile form, 
the distinguishing featurlSs that have just been described ; besides which 
there is a hereditary history, ofti^i dating back several generations. 
Such cases are even more progressive than the senile form ; they in- 
variiibly persist to the end of life, and arc commonly attended by mental 
deterioration. 

In electrical chorea (Dubini*s disease, j>. 864) the spasms are much 
more sudden and sliock-like ; and cases of the kind have been met with 
only in Lombardy and adjacent parts of Italy. The couise is ])ro 
gressive ; a large proportion of cases end in death, and the more acute 
are attended with rise of temperature. Epileptiform convulsions are 
common ; and not ordy does paresis follow, but the muscles waste, ami 
lose their faradic irritability. 

Paramyoclonus (p. 888) is distinguished by the fact that the sj)asniB 
ar# much more sudden and shock-like; as a rule they affect similar 
muscles on the two sides of the body, and are commonly restricted to 
the muscles of the trunk and ))roxiinal segments of the limbs ; though 
in some cases they may bo much more generalised, 'riiis affection is 
more harmless than chorea, being in no way related to rheumatism or 
endocarditis, yet more persistent, lasting in most cases for years. 

In double athetosis the movements arc slow as a rule, are writhing 
or undulating, and are attended with permanent stiffness of the limbs ; 
there is also, in some cases, an increase in the volume of the muscles. 
Such ])atients commonly suffer from convulsive attacks, and as a rule the 
intellect is defectiye. 

Progmsis . — The prognosis of chorea varies with the age of the 
])aticnt ; in children the large majority, even of severe cases, end 
favourably ; the report of the British Medical Association Investigation 
Committee showed th« death-rate to be about 2 i)er cent — nine deaths 
in 439 cases of the disease. According to Anstic, chorea is much more 
serious after puberty ; and the gravity of the affection in pregnancy 
has already been insisted upon. The majority of the deaths from chorea 
in pregnancy^ result from abortion, whether spontafteous or artificially 
' hiduced ; ®r indeed, in consequence of the extreme debility which com- 
monly ensues in such cases, a na^iral labour at full term may prove fatal. 

As a rule the more pronounced the psychical disturbances the more 
serious the prognosis ; but this is not always so, for i)aticnts with marked 
ment^A affectiem may recover completely, while on the other hand tb^ 
most severe spasmodic movements may be present, and may (mcl in death, 
without definite mental disturbance. It must be remcmbcrca that where 
there is much psychical disturbance, though there may be ropovery 
from the attack of chorea, progressive mental deterioration may follow, 
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Hiid may bo permanent. Yet mental defects have been known to persist 
for months 'or even years, and ultimately to pass away. It must also ' 
be remembered that epileptoid attacks in the contuse of chor'ea may sub- 
sequently become genuine epilepsy. 

Apart from complications, the two chief perils are exhaustion from 
want of sleep and the never-ceasing violent movements. Little less 
important is the interference with the pationt^s* nutrition, and even with 
the very acts of taking food. Death rarely occurs in a recurrent attack. 
These points must, therefore, all be kept clearly before us in attempting 
to formulate a prognosis in any case of chorea. 

Not only have we to express an opinion as to the ultimate result, 
but also as to the duration of the attack ; yet nothing us more uncertain 
than the latter, for whereas in the majority of ca^^s the attack will 
come to an end in six weeks, in others it may last as many months. 
First attacks usually last longer than subsequent ones ; the more 
severe the spasmodic movements the longer is the condition likely to 
persist ; and cases of “ paralytic chorea,” though presenting little or 
no danger to life, are often moat obstinate. Post-choreic paralysis is 
sometimes very well marked ; but, in the absence of evidence of occlusion 
of a cerebral vessel, complete restoration of function in the affected 
parts may bo confidently oxjjected. 

In some cases the spasmodic movements persist, and result in a 
chronic chorea which does not appear to affect the general health of the 
l)atient materially. Such cases are much more commonly met with in 
males than in females. The hysterical form, which never ends fatally, 
often persists for a long time. 

The presence of endocarditis does not affect the immediate pro- 
gnosis, for embolic attacks are singularly rare ; but it affects the ultimate 
prognosis in the two following ways. It may lead to serious structural 
damage of the affected valves and to the train of phenopaena which attend 
chronic valvular diseases of the heart, ultimately terminating in failure 
of compensation with its usual consequences ; and, if a repeated attack 
of chorea occurs in a person the subject of former heart disease, the pro- 
gnosis is less favourable in proportion to the tgravity of .the latter. 
This, however, is a factor of minor importance in prognosis. It is not 
a little curious that although chorea and rheumatism are so closely 
associated, and pericarditis occurs in a fair proportion of cases of chorea, 
hyperpyrexia is veiy rarely met with in the latter disease^ 

Treatment. — It is of primary importance that any possible exciting ^ 
cause of the affection should be sought for, and combated, if possible, by 
appropriate treatment. A sedative and calming line of treatment must 
be adopted where shock appears to have been operative. Where reflex 
bictors, such as errors of refraction, dental irritation, intestinal Vorms, 
constipation, phimosis, and the like are present, the particular source of 
irritation nmst be removed. In cases of chorea gravidarum the question 
of artificial abortion or premature delivery may arise, and thie procedure, 
grave as it is, may in severe cases be imperative. 
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Rest is one of the most important factors in the treatment of chorea. 
Even in mild cases, occurring in children, it is importaift tlnut all lessons 
should bo discontinued^ and that the child should not be allowed to make 
any mental effort. So, too, it is well to begin the treatment with a few 
days of absolute rest in bed ; this must, however, largely depend on the 
effect which it has itn the child ; for in cases in which bed is irksome the 
consequent mental deprewsion may more than counteract the good effect 
of the means. Where such absolute rest is not deemed advisable, much 
good may be obtained by getting the child to lie on a bed or couch for 
an hour or two in the middle of the morning, and again in the afternoon ; 
and various means may be devised to keep it interested and amused 
during these peric^da. Although more im})ortant in the severer cases of 
the disease, the aiAqpnt of rest must be regulated on similar lines ; vet, 
if possible, the child should be kept in bed until all the choreiform move- 
ments have ceased. In severe cases this rule shoidd have no exceplion. 
We have most of us learnt the value of rest in modifying or possibly 
warding off the endocardial lesions in acute rheumatism, but we have 
scarcely realised that this clement of treatment may be cquiilly important 
in similarly modifying or warding off such lesions in chorea. Quite 
ap^rt from the great good which must result to the motor nctirons, 
which are in an exalted state of irritability, there can be little doubt that 
rest is none the less needed as a prophylactic or curative measure in the 
treatment of the cardiac manifestations of the disease. 

In cases in which the disease is at all pronounced it is well to combine 
isolation with the rest tre.atment. Wo have already seen hoM' highly 
strung and cxciUiblo the subjects of chorea commonly are, so that it will 
readily be understood how important it is to reduce all mentiil excite- 
ment to a minimum. This can best be effected by keeping the child in 
a bright airy room with its mother or a sensible nurse to look after if, 
and to keep it interested and iimuscd. An important question which 
frequently arises in private practice is whether it is advisable to engjige 
a trained hospital nurse in such cases. In the treatment of adults there 
can bo no question that this is the best plan, but no general rule can be 
laid down^ on this pojnt with regard to children ; each case must be 
dealt with on its own conditions. If the mother be not herself highly 
strung, or of neurotic temperament, and if the child’s own nurse is a 
Bonsiblo and soothing person, it is better not to risk the introduction of 
a stranger ; l^ut where, as so commonly happens, thq mother is neurotic, 
and the yurse has no notion how to keep the child quiet and yet 
amused, it is better, even at tl^e expense of a little disturbance at the 
outset, to place a carefully selected trained hospital nurse in charge of 
the child, and to keep all other people away as much as possible. It need 
scarcoly be adiJed that in selecting the nurse attention should lie paid 
not only to her general qualities, but also to her special experience in *Be 
management of children. ^ 

If the spasmodic movements are at all severe the patient must be 
guarded against injury to the limbs. The patient should l>e on* a soft 
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mattress, and any adjacent hard structure carefully padded ; prominent 
parts, like 'the 6lbows and knees, may be enveloped in cotton wool. » 
When the spasms are so severe as to throw th(j^ patient out of bed, a 
mattress should be placed on the floor in the corner of the room, and the 
adjacent wall padded with cushions or mattresses. If there be the 
slightest tendency to bedsore a water-bed should be ‘provided, r 

Of no less importance than mental and ph;y'sical rest is an abundant 
supply of nutritious and easily digested food. Where the spasms of 
the head and neck arc severe, feeding may be attended with great 
difficulty, and it may bo only possible to administer liquids, and these, 
])erhaps, only by a feeding-bottle. The nutrition of the muscles may be 
improved by massage — a measure which cannot be employed where the 
spasms are severe, but which is useful in milder cases, g-rkl especially in the 
paralytic forms of chorea. 

OwiTig to the liability to bedsores scrupulous cleanliness must be 
observed, especially in those patients who pass their evacuations in the 
bed ; there is commonly so much mental apathy in these cases that the 
patient may bo unaware of mishaps, the early detection of which must 
depend upon the nurse’s watchfulness. 

AVhon the movements are not too violent, warm baths do good iyid 
are grateful to the pitients ; care must, of course, be taken to prevent 
any injury by self-inflicted blows. Though satisfactory results have been 
obtained by the method of producing diaphoresis by antimonial wine, 
supplemented by the hot air bath, it is not a mciisurc to be recommended 
in the m.ajority of cases of chorea, in which the degree of debility does 
not admit of further depressing influences. In the scverei* forms of 
chorea attended with high temperature the cold pack is useful ; or the 
cold bath may bo substituted where the spasmodic movements do not 
prevent this. 

Two classes of drugs are chiefly useful in the treatment of chorea — 
tonics and sedatives. Of the former class arsenic has a deservedly high 
reputiition. The general condition of the patient much imiaoves under 
its use ; .and, whether the drug have any power of controlling the spasms 
directly or not, wo may surmise that it improve^ the nutrition of the 
neuron. Whatever be the true explanation of its action, the fact remains 
that a large number of cases of chorea do well under its use. The drug 
is usually given by the mouth, in gradually increasing doses, after meals ; 
throe to five minimsiyof liquor arsenicsilis may be given three times a day 
as an initial dose, .and the amount increased by one or two mi^^ims every 
third or fourth day until a dose of fifteen minims three times a day is 
reached, or until the stomach becomes intolerant of the remedy. Owing 
to the great intolerance of the stomach in some cases, the use of arsenic 
subcutaneously htas been recommended by Eulenburg, Hanvmond, W^eder- 
hbfer, and others — a procedure which is feasible in the treatment of 
adults, but ^hich is attended with obvious drawbacks in the treatment 
of children. An advantage claimed for the mei;hod is that ipuch larger 
doses can be given without the intolerance which appears w hen similar 
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doses are given by the stomach : indeed the administration ui the drug 
subcutaneously is sometimes continued by subeutaneo*U8 injection after 
the gastro-intestinal trjict has become intolerant. It must be remembered, 
however, that such large doses of arsenic as these cannot l>e gi\en 
with impunity ; for an attack of peripheral neuritis may be the con- 
sequenc«, the treatment thus substituting one disease for another, a stale 
of things hardly to be tlesired. A much less important eHect of the 
arsenical treatment which sometime* occurs is ingmentiition of the skin, 
an api)earaiice apt to be attributed to an insutlicient use of soap and 
Abater. 

In anasmic subjects of chorea iron may be advantageously combined 
with arsenic, and* if arsenic has to be suspended from any cause, it is a 
useful substitute.'* «In weakly children the syru]> of the ])hosphate of 
iron, or some similar preparation, alone or in conjunction with cod-liver 
oil, is of advantage. Phosphate of lime, cod-liver oil, ])rc])arations of 
malt, and the like, are all of value as adjuvants or temporary .substitutes 
during a course of treatment by arsenic or sonic other nervine Ionic. 

Zinc, in the form of either the sulidiatc or oxide, was formei ly mucli 
used, the dose being gradually increased up to twenty grains. 1 he 
vj^erianate has also been employed, and of late the bromo- valerianate 

has been recommended. . 

No good comes of the use of strychnine in the earlier stages oi in the 
acuter manifestations of chorea ; but in chronic cases, esjiecially Avliere 
motor paresis is prominent and the spasmodic movements ab.sent or 
slight, this drug is often of distinct service. ^ ^ 

Crood results hfivc been obtiviiied by H. C. Wooil with hirgo doses of 
quinine ; a mode of treatment which has found favour more esi)ucially 
with many American physicians. In cjises where there is a j.ersonal 
or family history of rheumatism, salicylate of soda may be {'iven with 
advantage in the earlier stages of the attack. Antipynn. in .h.ses 
gradually increased up to two drachms in the twenty-foui' 
had a reputation in chorea since Walner’s iiaper ap])cared in 1 
chief use is during the acute stage, and even children tolerate it tor 
weeks. Apart from tJie more usual signs of intolerance of the remedy, 
the appearance of albumin in the urine must be watched for and if it 
occur the use of the drug must be discontinued. Kxalgin, analgene, and 
asaprol have been similarly employed; Moncorvo being prominent 
among the nhysicians who have advocated the iise^of these drugs and 
bf*antipy»in in chorea. Physostigma has its advocates, and there are 
those who have had recourse to»the use of ciirara m certain chronic cases; 
in view, however, of the dangers which attend its use, the latter drug is 

best avoided. , , , . ^ r„i . 

Of the sedative class of drugs chloral has been found the nuist ; 

and good results from its use have been recorded, more especially byTMr 
William Gairdner and Dr. Charlton Bastian. The patent is kept 
continuously under the* influence of the remedy, the object bjnng to 
obtain arrest of the sjiasmodic movements by prolonged sleep. A care- 
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ful watch must be kept on such patients, and the drug suspended in the 
event of serious i:ardiac depression or gastric irritation. It is only in 
the severer and less tractable forms of chorea that^this plan of treatment 
is to be tried, for it must be admitted that while undoubted good 
appears to result in some cases, in others the natural course of the 
disease does not appear to be shortened by it ; in oVhers again^ though 
the spasms cease or become greatly reduced during the use of the drug, 
they return with all their former vigour when the treatment is discon- 
tinued. Moreover, such patients may be mentally deranged for a 
variable length of time after the use of the remedy. 

The bromides arc of little use except in combination with chloral, 
when they may avert the headache induced by the laAter drug, though 
good results have been credited to them in chorea* gravidarum. Sul- 
phonal, paraldehyde, and chlorolose have each been employed in the 
manner recommended for chloral. Bourneville and Katz allege a rapid 
cure with bromide of camphor given in capsules of 20 centigrammes. 
Few are bold enough to adopt Jaccoud’s plan of giving large doses of 
opium to attain the same end in young children ; indeed, morphia as a 
sedative in chorea is less potent than chloral, and may increase any 
mental excitement which is present. ^ 

Hyoscyamin has been employed ; and subcutaneous injections of the 
hydrochlorate of hyoscin have been useful in severe cases. Cimicifuga, 
cannabis indica, conium, and similar drugs have had their advocates, 
though most of them are of doubtful value. 

Counter -irritations to the spine, freezing the skin, and similar 
measures, are not to be recommended. 

Electrical treatment has ' not been attended with any success in 
chorea, though it has been tried in all its forms. In the later stages of 
the parotic forms of the disease, however, some good may result from the 
use of mild galvanic currents to the affected limbs. Similarly, massage 
is of value in the later stages of chronic cases, a time when carefully 
planned exercises are also of great value in re-educating the patient in 
the performance of voluntary movements with precision, and in the 
proper power, rate and adjustment of movements.. The patiept may bo 
directed to touch a certain point with the finger or toe, to make traction 
with the limb against various degrees of elastic resistance, or to touch 
different points with the finger or toe a varying number of times in 
equal intervals. Besides this the patient may be taugljt to imitate 
various simple exercises, and to practise the same before a gb^ss, wkoi» ' 
defects are more readily detected, and the influence of the will is 
brought more and more to bear on the movements. In the performance 
of all these exercises ciire must be taken not to fatigue the patient. 
Bepose should be encouraged in the intervals between the* exercises;. 

•'Passive movements also servo a useful purpose ; for, in addition to 
their effect 6ii the muscles, after a movement has been performed in this 
way several times it can bo performed voluntarily with gregiter vigour 
and rapidity. 
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Hydropathic treatment is also of value in chronic cases where a tonic 
elfect is desired, baths and douches being both usefuf. Sulphur baths 
also have yielded goo(l results. 


Chronic Puochiessive Chouea 

Syn. — Chronic adult chorea : Herdtifary chorea ; Jlitntiinjfon^s chorea : 

Senile chorea. 

This form of chorea manifests itself in adults after the middle 
period of life, aiid has a chronic course which is persistent and progres- 
sive. Some autlfois have regarded “ Senile chorea ” as distinct from 
“ Hereditary ” or “ Hmitington's chorea,^’ as in the former grou]) of cases 
there is no hereditary history ; others liavc contended that they are 
one and the same affection, the negative family history being an in- 
sufficient reason for separating maladies which in all other respects are 
identical. Many of the isolated eases of senile chorea conform so closely 
in their manifestations to those of the hereditary form, that they cannot 
r^sonably be placed in a different category ; but some of them differ 
from the hereditary form not only in the absence of any family 
tendency, but also in their benign course, in the absence of any mental 
affection, and in their course to recovery, all of which points, as we shall 
presently see, are foreign to hereditary chorea. 

Hereditary ohouka. — Though Huntington, in a paper published 
in 1872, was the first to give a comi^rehensive description of tlie 
affection which bears his name, there is evidence that the aflection was 
known to American physicians at least thirty years before. Moroovci*, 
Huntington’s fat|ier and grandfather had both been familiar with the 
disease and its characters during a period extending over seventy-eight 
years. Since Huntington described the affection, instances of its 
occurrence in this country, in Germany, and in France have been 
recorded., • 

Causation. — The most prominent etiological factors are the liaViility 
for several members of the same family to become affected, and the 
frequency of direct hereditary transmission. Kcmak instances a family 
in which nir^teen members were affected ; and Lannois one in which 
*th*bre weue seventeen such cases ; while the disease has been known to 
be transmitted through as many as four generations. It does not 
appear to be more commonly transmitted through one sex than through 
the other ; and a marked feature in the transmission is that if one 
generation e^icape, subsequent ones remain free from the disease ; ^it 
does not skip a generation or more and then reappear. In s^ftme 
families the proportion of men affected have been in Acess of the 
women ; Hut, as a rule,* the tw’o sexes arc equally liable to the disease. 
The symptoms usually manifest themselves between the ages of thirty 
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and forty ; but instances have been recorded in which the disease began 
before this, fn a case recorded by Hoffmann in early adolescence. Nn 
immediate cause can, as a rule, be detected, though in some cases moral 
emotions have appeared to act in this way. Neither rheumatism, the 
infectious fevers, nor pregnancy play any part in the etiology of the 
disease. * 

Morbid anatomy. — Nothing pathognomonifi' has been found, though 
the careful investigations that havs been made by several observers 
— notably by Kronthal and Kalisher, Oppenheim and Hoppe, Dana, 
Clarke, and Collins — have proved the existence of definite morbid 
changes. In a good many of the cases the dura mater has been found 
in a condition of chronic pachymeningitis, with or without ha?matoma ; 
but in one examined by Berkeley there was atroph};* of this membrane. 
Nearly all the cases have presented evidences of a' chronic ])ia arachnitis, 
with a varying degree of adhesion of the pia mater to the surface of the 
cerebral cortex. The most common changes met with in the brain itself 
have been cither characteristic of a primary degeneration of the neurons, 
or of a chronic encephalitis. Macroscopically, atrophy of the convolu- 
tions, widening and deepening of the sulci, and compensatory external 
hydrocephalus have been found. Increased density of the cerebral 
substance, with thickening of neuroglia, has been described by some, 
Avhilo Collins found a cribriform appearance of the brain in his case. 
Small foci of softening with vaeuolation of nerve-cells has been met with ; 
but the most freejuent changes, according to certain observci’s, consist in 
disseminated foci of round cells in the cortex and su))cortical white 
matter \ a regular diffuse enceph.alitis, according to Oppenheim ami 
Hoppe. Lannois and Paviot have found similar interstitial infiltration 
most marked about the large pyramidal cells in the central convolutions ; 
atrophy of the small round cells between the first and second cortical 
layers was found by Oppenheim and Hoppe, and ^^eIlzics found the 
nerve -cells of all the layers degenerfited. In several of the cases 
examined the walls of the cerebral vessels were thickened. Kronthal 
and Kalischer concluded that the change in the cerebral cortex consists 
essentially in disease of the blood-vessels, which not uncomnii^nly leads 
to proliferation of nuclei, puncbite hjcmorrhages, and hy])crplasia of glia 
and interstitial tissue, while the nerve elements themselves are but little 
affected. On the other hand, the findings of Dana, Clarke, and Collins 
respectively show the essential change to be a degeneration of the 
ganglion colls of the cerebral cortex ; the last-named observer ^ound fhe* 
large pyramidal and polymorphous cells most affected. In Collins’s 
case the changes, though widespread, were most pronounced in the 
Uolandic region. The pericellular and perivascular spaces were enlarged, 
aijd consecutive and secondary changes were seen in the interftitial 
tissAfie and vascular system. Diffuse degeneration of the pyramidal tracts 
was met with in the pons and medulla by Kronthal and Kalisher, who 
also found a similar change in the antero-latera*! columns of rthe spinal 
cord, in which region Oj)penheim and Hoppe, and Lannois and Paviot 
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found diffuse sclerosis also. Collins in his i>atient found slight degenera- 
tion of the crossed pyramidal tracts in the spinal cord.* • 

Some of the casc^ in which morbid changes have been described 
probably belong to the class of c<ases of senile chore;i in which there is 
no known heredity others perhaps should be relegated to the class of 
athetoid spasms, iibtably instances in which ha;niatonia of the dura or 
other gross changes haye been found; but many of the cases were 
genuine instances of hereditary cho^a. 

Patholog'y. — The pathology of the disease is obscure. The histo- 
logical changes met with by certain observers point clearly, as we 
have seen, to a parenchymatous degeneration, in which the neurons 
sutler primarily, • and in which any interstitial change is secondary; 
but others have* found appearances which suggest that a vascular 
and interstitial change is the basis of the morbid condition. The 
former of those views has certainly most to recommend it in the 
present state of our knowledge of the subject ; but none of the changes 
can be regarded as specific. We know little of the nature of the 
hereditary influence which is so prominent an element in its etiology, 
though that it depends on some pre-natal factors there ciiii be little 
question. We are no more fortunate in our knowledge of what 
determines the manifestations of the disease at the particular time of 
life when these most commonly first show themselves. According to 
Dana, and Laiinois, and Paviot, the defect is to be found in teratology — 
a hereditary malformation. The latter observers locate this abnormality 
in the interstitial tissue, while Greppin believes that certain epithelioid 
cells remain embryonic, and, later in life, form the starting-point of the 
disease. Dana regards the pyramidal cells themselves as possessed of 
a hereditary taint, there being less power of resistance to excitations. 
Collins, on the other hand, considers that the ganglion cells are genetically 
wanting in power to survive as long under the same environment as 
the ordinary ganglion cell. 

Symptoms. — The onset is as a rule gradual, though instances of 
sudden onset on emotion have been met with. The motor disturbances 
are usualjy the first ^o manifest themselves, and may consist cither in 
irregular movements, first noticed in the face or arm, or in the unsteady 
gait. Symptoms indicative of mental derangement have rarely pre- 
ceded the motor manifestations of the disease. 

The spasmodic movements resemble those ^f ordinary juvenile 
chorea ip being involuntary, irregular, and without rhythm ; but they 
differ in being much slower,# and, in some cases according to Osier, 
incoordination may be the chief evidence of derangement of the motor- 
processes. In the earlier stages, so slight are the muscular contrac- 
tionft, there may be little or no resulting movement of the limbs ; but 
when the disease is more advanced the spasmodic movements ofccur 
both during rest and during some voluntary act ; they^ire increased 
by emotipn, they are* lessened by repose. Sometimes they may be 
arrested voluntarily ; but this only results in the earlier stages, when 
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the will retains a limited and temporary influence. Sometimes the 
involuntary tt-movfement is arrested by the substitution of a voluntary 
efibrt. The spasmodic movements cannot be^ arrested voluntarily 
when the disease is fully manifested ; the parts are then in constant 
agitation, and the movements are suspended only during sleep. 

No part is exempt from the spasmodic moveincnts : the ocular 
muscles have been implicated, causing rolling nlovements of the globes ; 
grimaces arc caused by slow contractions of the facial muscles ; con- 
tortions of the tongue occur ; and in consequence of the spasms 
the act of deglutition may bo difficult. Speech is affected chiefly 
because of the disordered movements of the tongue. At first it is 
slow and halting, later the words are pronounced very indistinctly ; 
moreover, the speech may bo interrupted by inspiratdfry or expiratory 
sounds, the result of laryngeal spasms. The in^egular movements of 
the upper limbs cause characteristic alterations in the handwriting ; and 
as the disease progresses it becomes impossible for the patient to write 
at all. The attitude and the swaying of the trunk, especially when 
the patient is walking, resemble closely those of a drunken person. 
This is very characteristic when fully manifest ; the patient may not only 
sway from side to side, but may lurch more abruptly in one direction, 
pulling himself up in time before actually falling. Finally, walking be- 
comes altogether impossible, but this result may be delayed for many 
years. 

Muscular power is not diminished until the disease is well 
advanced. In exceptional cases the muscles are said to waste ; but 
no qualitative alterations in the electrical reactions have been recorded. 

There is no defect of general sensibility, and the special senses also 
escape. The tendon jerks are usually increased. There is no aftection 
of the sphincters. 

One of the most striking features of the disease is the pro- 
gressive mental deterioration. At first the patient may be depressed 
or irritable, memory fails, and the intellectual faculties become blunted. 
Associated with these manifestations of mental change is a strong 
tendency to suicide, which, however, ceases in the phase, of ^complete 
dementia. There may be periods of excitement during the otherwise 
progressive course of the dementia, and there may be hallucinations at 
such times. 

The symptoms persist until death, an event which m^y not occur 
for even thirty years after the first manifestations of the diseaese ; it Is * 
preceded by marked cachexia in association with the dementia. 

Therapeutical measures are powerless to alter the inevitably fatal 
course of the disease. 

« 

•• 

Senile (J^iorea. — This form of chorea occurs in old age, or earlier 
in the prematurely degenerate \ it is not so ra^e in this coiuntry as is 
the hereditary form. It differs from juvenile chorea in that it is in no 
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way related to rheumatism and endocarditis ; any cardiac lesions met 
with being purely of a degenerative kind. From Hufitiiigton’s chorea 
rt IS distinguished by^tho absence of family proclivity, by the frequent 
absence of mental change, and by the occasional termination in 
recovery. • 

Some difference of opinion, however, exists among authors in respect 
of these distinctions. Charcot, Huct, and, more recently, h^riS have 
regarded the chronic adult forms# of chorea as differing from chorea 
minor only in their substratum ; others again regard the isolated cases 
of senile chorea as identical with the hereditary form. Osier, for 
instance, who is an advocate of the latter view, regards hereditv, as in 
Friedreich’s ataxy, as only one and an inconstant feature of the chronic 
progressive chordkfi. 

Causation. — The manifestations of the disease have been known to 
begin at all ages between fifty -five and eighty ; rarely before this time 
of life. Men and women are both liable to l)c attacked, the former 
in greater proportion than in the juvenile form. A family history 
of other neurotic affections is sometimes to be obtained. Shock or 
anxiety has acted as an incidental cause in some cases, but in many no 
sych influence can be traced. 

Morbid anatomy and pathologry. — Such changes as have been met 
with after death are similar to those described in hereditary chorea. 
Here, too, some of the changes may possibly be secondary to the chronic 
over-action of the nerve elements ; indeed, whether j)riinary or secondary, 
we know nothing of the way in which they are brought about. 

Symptoms. — Little need be said of irregular spasmodic move- 
ments which resemble those of other kinds of chorea. The uj>j)er 
limbs are usually more affected than the lower, and articulation may be 
greatly interfered with by the sjiasms of the muscles of the face anrl 
tongue. A certain degree of muscular enfeeblement may be present. 
Kmotion increases the spasms, sleep generally suspends them ; they niay 
continue over long periods of years until the patient’s death without 
appearing to shorten life ; in exceptional instanec.s, indeed, i)atients have 
recovcrecl after a few* months or years. 

Treatment. — The few patients that have recovered weie ti-cated 
by the usual drugs of recognised value in juvenile chorea, notably 
arsenic. Sedatives must be judiciously emj)loyed to give temporary 
rest from tjje incessant movements, especially in 4Ja.ses in which sleej) 

• is* prevented by them. 


Congenital chorea. — There are two different conditions to which 
the flame congenital chorea has been applied : in the one the choreiform 
movements occur in association with rigidity and exaggeration of hTio 
tendon jerks, in the other there is no such rigidity. 

Four -gases of the flaccid variety have been collected by Ballet, one 
of which came under his own observation. Males and females are 
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equally liable to be affected, and no circumstances attending the delivery 
of such chtfdrerf throw any light on the causation. The spasmodic 
movements begin a few days after birth. In ^Ballet’s case the face 
and upper limbs were affected first. The spasms are irregular and 
arrhythmical, of considerable range, are made ivorse by voluntary 
movements or emotion, and are suspended in sleep. * No cardiac lesions 
are present. 

Though the subjects of this form^ of congenital chorea are not idiots, 
they are slow and backward, their intellectual development being below 
the normal standard. The course of the affection is chronic, and the 
movements persist in spite of treatment. 

This variety is regarded as belonging to the same category as the 
hereditary chorea of Huntington. 

In the cases in which the choreiform movements were associated 
with rigidity and an exaggerated state of the tendon jerks, labour was 
difficult and premature, and the children were idiots ; there seems little 
doubt, therefore, that these cases belong to the group of cerebral 
diplegias, and that the involuntary movements should be regarded 
as a form of athetosis rather than as a variety of chorea. 


Electric chorea. — The name “electric chorea” has been applied 
to various and widely different conditions, but is best reserved for an 
affection known also as “ Dubinins disease,” as this physician first described 
the condition, in 1846. 

The other conditions to which the name “ electric chorea ” has been 
applied are certain cases of ordinary chorea, in which the spasmodic 
movements arc more sudden than usual ; cases of hysterical chorea 
with shock - like movements ; and an affection which resembles 
hystericiil chorea, and in which rhythmical spasms involve the neck 
muscles more especially. This “ electric chorea ” ol Bergeron is a 
benign affection which rapidly ends in recovery. 

Causation. — “ Dubinins disease ” occurs most commonly in Lombardy 
and neighbouring parts of Italy, and appears tot bo due to ,an acute 
infection. Its occurrence in certain localities has suggested that it is 
related in some way to the malarial poison ; but the affection is rare 
even in those parts, and in many other malarial districts it is unknown. 
Males and females a^e both liable to be attacked, and it occurs at all 
ages. o ‘ 

Morbid anatomy. — No constant changes have been met with in the 
central nervous system, but the meninges and spinal cord have frequently 
been found congested. 

Pathology. — There is much in the clinical manifesUtions of the 
disease to suggest an acute infection. That the toxic agent first 
attacks the lAjurons of the cerebral cortex is suggested by the frequent 
unilateral commencement of the spasms, and b^ the occurreivse of con- 
vulsions ; but that the neurons of the anterior horns of the spinal cord 
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eventually become affected seems certain from the lynscular atrophy 
which supervenes ; however we have no anatomical evidence*’ in su])port 
of either conjecture. 

Symptoms. — The disease is ushered in by pains in the nock and 
back ; the temperatufe is raised in proportion to the degree of acuteness 
of the case, and may be raised throughout the course of the affection. 
S[)a 8 modic movements octiur as one of the earliest manifestations ; one 
of the upper limbs is affected first, *1110 iimvemenls l>eginning either in 
the up})er part of the arm or in the fingers. Next, the s])asnis most 
eommonly affect the muscles of the leg of the same side, bc‘fon‘ 
becoming generalised. The muscular contractions ditfer from those 
which occur in ©rdinary chorea by being sudden and shock - like, 
exactly like thosfe tevoked by momentary electrical excitations. In 
addition to these movements epilei)tiform convulsions occur in a good 
iiianv of the cases, and are sometimes restricted tt) one side of the lu»dy. 
Palsies may follow such attacks; but, a])art from this, in ])atients who 
survive for some months, the limbs become feeble*, in the tn’der in which 
they were aftected by the shock-like s])asms, the ])aresis 111 the end 
becoming general. The muscles waste and no longer respond to faraelism. 

^ The disease pursues a progressive course to a fatal termination, whicli 
is usually ])ostponed for several months, but may take ])lace after but. 
a few days’ illness. Death may follow an epilcptift)rm convidsion, or 
there may be a gradually deepening coma. 

Treatment does not ai)pear to be capable of altering the progressive 
course of the disease, or of averting death. 

d. S. PisiKN Kusskli-. 
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THE TICS 

History. — Thanks to the French school, especially to Charcot and hi.s 
pupils Crillcs dc la Tourette and Gniiion, more or less order has been 
substituted for chaos in the large group of affections of the iierv^oiis 
system characterised by muscular spasms. To the Salpetriere school is 
mainly due the credit of separating the various forms of tic from tin* 
choreas, and that it is difficult to over-estimate the importance of such a 
discrimination may be judged from the wonls of Charcot on this subject : 
“ Entre le tic et la choree il y a un alnme ” ; and again, “ Sans doute, 
nosographiquement, les tics et la choree representent liieii, comme je 
vous Pai dit, deux affections radicalement distinctes.” 

The word “tic” means a “jerk” or “twitch,” and admirably de- 
scribes the form of motor disturbance met with in the group of cases to 
which the French have applied the term. This nomericlature is, however, 
not without its drawbacks, for, both in this country and in America, the 
term “ tic” has been applied to the condition otherwise known as facial spasm 
(“tic non-douloureux ”), or to facial neuralgia (“J^c douloureux”); while 
the conditions to which the French now apply the term arc wliat we have 
been in the habit of designating “ habit-spasm,” “ habit-chorea,” and so on. 

The classification of the tics now in vogue among French writers has 
been well set forth ^ by Noir, and is as follows : — 

1 . Simple ik . — This is essentially the condition to whic^h the term 
“ habit-spasm ” has been applied by Sir^ William Gowers, and which Dr. 
Weir Mitchell designates “habit-chorea.” The latter name is singularly 
inappropriate, as the movements of this form of tic do not in the least 
resemble the movements of chorea ; and the former appellation^ while 
Sieving more to justify it in that some cases of the affection do appear to 
arise out o^ia trick or habit, is by no means strictly applicable to all case.^ 
of simple tic, seeing that many can in no way he ascribed to ^any trick 01 
habit 'which has subsequently become automatic. 
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2 . Convulsive fie or Maladie des tie<i eonviihifs is an affection in which, 
*111 addition to the motor disturlmnces which characterise the simple tic or 

so‘-Ciilled habit spasm, jxplosive utterances and imperative ideas hirm a 
prominent part of the^ clinical picture. In France this variety of tic ih 
commonly spoken of^as Gilles de la Tourette’s disease, as this physician 
has madcf it the subject of much careful study. In some of its aspects this 
condition is so similar to the malady known in America as the jumping 
disease of Maine, among the Malays'^as latidi (ride nvt. “Jiiitah” in vol. 
viii.), and in Siberia as myriachit, that in all probability the affections 
belong to the same category, or are even identical. 

3 . Co-ordiiuited firs or I'irs mordoiim^es differ from the simple tics in the 
character of the mci^ement, which, inste.ad of being a simjde jerk or twitch, 
consists in some comfilex movement in every way similar to tliose which 
we execute in the ordiriftry routine of life : the only difference being that 
the particular act is repeated time after time without obvious reason. To 
Xoir is due the credit of an admirable dcscri])tion of this variety of tic. 

4. PsycMeal tic or Tie i}S}iehique is essentially of the same nature as a 
motor tic, the spasmodic movement being re])laced by its jisychical 
equivalent — an imperative idea ; or, as Gharc<>t expressed it, “ 11 y a des 
tics^dans la pensee com me dans le corps.” 

Simple tic. — Syn. : ILduf-spasm/^ JJiduf-rhoreo” — In simple tic 
sjiasniodic movements occur ^vliich seem voluntaiT, but are p(irforim*d 
with lightning-like rapidity, and are beyond the control i>f the will. 
The condition has been regardc<l as a form of chorea by Weir Mit(;hell, 
whose view is based on the fact that children arc usually affected ; that it 
is associated, as a rule, with a lowered state of In^alth, ii'ritability, and 
nervousness ; that sometimes habit-spasm lapses into cln)rea ; and, lastly, 
that the remedies which are the most effectual in treatTuent of this ci)n- 
(lition are those which have been found of greatest valm* in the tieatment 
of chorea. 

Plausible as these arguments nifiy appcjir, and Avhilc, indeed, it must 
be fully admitted that in some insUinces it may be difficult to be certain 
whether th*» caf« be oifb of chorea minor oi- simiffe tic, thcrcj can be no 
cpiestion that the two conditions arc entirely distinct, and that betweeai 
them there is an immeasurable space. Most modern writeis who have 
given attention to the subject have come to regard the, two affections as 
distinct, and e?en Sinkler, who supi)orts Weir MitchelFs view that habit- 
spasm is a ?brm of chorea, has to admit that thei-c are cases of the kind 
to which the term habit-spasm is’correctly applied, and which are to be 

classed with the different forms of tic. i u 1 

Causation. — Ilercdihf. — Direct heredity can rarely b(! traced, though 
Sir Wiftiam Go«rers mentions a c;ise in which a father, the subject 
habit-spasm of the face, with which he was affected throughout his life, 
had two children who became similarly affected ; but here imiUition may 
have been ofierative. Sinkler refers to a case in a boy, two of n^hose 
•uints had suffered from a form of habit-spasm. Commonly, hoAvever, 
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other neuroses are present in parents and relations, and more than one 
child in a family may be affected. ' 

— Females were formerly supposed to be more commonly affected 
than males, but sex appears to exert no influence on the frequency of the 
afiTection. ^ 

A(jt \ — The malady is chiefly met with in childhood, most cohimonly in 
the second hemi-decade ; but a large number of cases also occur during the 
third hemi-decade, and nearly 80 pe^'cent of all cases begin between the agc.^ 
of five and fifteen years. Instances of its beginning at the age of one yeai 
have been recorded ; on the other hand, it may be postponed until adult 
life, though Sinkler met with no cfise beginning after the age of thirty-seven. 

Habit , — In many cases the condition originates in some trick or habit 
so often rcpeiited that it ultimately gets beyond th6 voluntary control of 
the individual. In some cases the trick is ac(piired without obvious 
reason, while in others the spasm originates in some cause inducing cither 
voluntary or reflex movements. Such spasmodic movements may, how- 
ever, persist after the exciting cause has been removed ; thus a con- 
junctivitis may be responsible for blinking of the lids, which movements 
persist after the conjunctival affection has ceased. 

Imitaflon , — Probably some cases owe their origin to imiUition, viiot 
necessarily a direct imitation, but rather an irresistible tendency to 
give vent to pent-up feelings of unrest engendered by the witnessing of 
similar movements in another. 

JAmarexl [jeneral health, — A state of lowered health, variously induced, 
as by previous acute illness, overwork, growing too fast, and the like, 
commonly precedes the onset of the affection ; anamiia, again, may play a 
part, though its occurrence does not seem to be so common as in chorea. 
On the other hand, it may be that without any obvious impairment of 
general health, influences have been at work which have had a depressing 
effect on the nervous system, such .as shock from ;mi injury or fright, 
mental overwork, and so on. As in chorea, so in tic, there are cases 
which appear to be school-m.ade. 

liejlcjr irritatiun. — Conjunctivitis c.ausing blepharospasm has already 
been mentioned. Obstructive diseases of the nosfe, inducing adenoids and 
the like, arc commordy present, and occasion sniffing movements of the 
f.ace, which, voluntary at first, subsequently become .automatic. Or the 
source of irritixtion may be remote from the seat of spasm ; no more 
potent cause of this kind is to be found in boys than masiarbation. 

Optiad defects, — Though deserving of separate consideration, there *'is 
no essential difference between these conditions and those that h.ave just 
been considered. Of forty-nine cases of Sinklcr’s series, which were 
examined by De Schweinitz and Thomson, errors of refraction were 
•‘^j)und in forty-one of the p.atieiits ; in two there was conjYinctivitis, and in 
six there '^ere defects in ocular balance. 

Season, — No rel.ationship between simple ti^ and se.ason is known ; the 
cases* appear to be distributed in about equal proportions over the 
different periods of the year. 
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ItHation to tSydenhiun s thonut. — (.\ises of simple tic h«ivc followed 
ohoreH, and the former condition has been said to lapse iiAo th® latter. In 
Sinklers scries of 1 cases simple tic and Sydcidiani^s chorea coe\.isted 
ill two patients, while in nine the latter condition preceded the former. 

Symptoms. Thtf spasmodic movements in tic are characterised by the 
suddenness and ligjhtning-like r.a])idity with which they arc executed. 
The form which the movement takes varies not only in ditlerent persons, 
but also in the same person, so thni* two or more kinds of movements 
may be prone to occur, now one and then another manifesting itself : or 
again a certain moA'cment may exist alone fm- a considerable time, when 
another is added, or it replaces that which previously existed, 'riie 
intcrv^al which separates the succeeding movements varies (‘onsiderably ; 
usually a few mitrtiVs elajise, but at other times the mo\’cments follow 
each other in such quick succession as to become almost incessant. 

The distribution of thcsjiasms, also, is subject to (‘onsidcrable Miriation ; 
but the face is the part most commonly aflected, and hen*, blinking 
movements of the eyelids are more frequent than any other form of 
spasm; another common movement is that of alternate elcNation ami 
lowering of the eyebrows. Contraction of the zygomatic muscles, with 
dijiwing of the angle of the mouth to om* side and then to tin* other, is 
also of frequent occurrence. Sudden jerkings of the head are common ; 
the head is in consequence displaced backwards, forwards, oi* laterally, or 
the movement may be one of rotation. The platysma is not uncommonly 
involved in the spasm, either alone or with other muscles of the neck. 
The upper limbs are also fre<|uenlly ailected ; the most usual movenn*nt 
is shrugging of the shoulders, but, in other instanee.s, various othei- 
rapid movements may be met with, such as Ilexion or extension of 
<lifferent joints, or rotation of the whole limb. Spasimxlic movements 
of the lower limbs are very much less commonly observed, though 
sudden extension with stamping of the feet and the like may occur ; t)i- 
sudden flexion ot the leg or thigh at irregular intervals cluiing j»ro- 
gi-ession, constituting what has been s])oken of as “Springhalt tic.’’ 

Affection of the muscles <»f resjnration is common, and not only 
is the rhythm of refii)iration thus di*ranged, but- various grunts jind 
other similar sounds are emitted ; these may be larvng(‘al in character 
and of varying intensity, or like a sob or sniff Any of these sounds 
may be fre<picntly rc|jeated, and may be associated with srmie disordered 
movement of^ the face, trunk, or limb.s. Anotlier t? 4 onblesome symptom 
4s «ough, yhich may be hacking or very loud and oft l•eJ)eat(Ml. 

According to Dr. Osier, easels in which there is a sudden start, due to 
a general spasm which passes through the mnsch'.s of the trunk and 
limbs with clectric-likc rapidity, may be* conveniently inclucled as a 
genei'Alised ' fojm of simple tic with the cases we arc now considering. 
The spasm is almost insUinUincons, passing off with great ra])idity, to* be 
repeated in similar fashion from time to tinn*. It is to lifts variety of 
tic that IJenoch has unfortunately applietl the name electric chorea. 
The name is unfortunate for tAvo reasons : the condition is mrt a form 
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of chorea at all, but belongs to the family of ‘tics; moreover, it has been 
given to a totally distinct affection met with in Lombardy, and known a.s 
Dubinins disease (p. 864). ^ 

The movements in habit spasm are increased by any excitement, 
especially under observation, though the effort to ’-ooncentrate attention 
during mediciil examination may lessen the frequency of the sp»asms ; an 
inhibition which never occurs in choreiu An ‘effort of the will may or 
may riot control the spasms, and sonetimes the patient is able to resist 
the impulse to pei-form some act for a time ; though in the end he is 
obliged to yield, as it were to an imperative mandate. The movements 
always cease during sleep. 

The spasms arc usually much more limited in range than is common 
in ordinary chorea ; lait when they continue for a 2ong time they may 
spread, so as to involve several groups of muscler. As a rule the habit 
movements cease after a time ; or again they sometimes persist to be a 
source of great annoyance in adult life. 

Prognosis. — Among the chief of the several factors which influeiice 
prognosis is duration ; the longer the tic has persisted the more difficult 
it becomes to alter the tendency to involuntary action which the motoi* 
neurons have acquired, t)ai-ticularly if the patient be an adult. On Jhe 
other hand, if attended to ea.rly, more es[)ccially if the jiatient be a 
child, the spasms may be corrected ; and the cure thus bi ought about 
may be permanent. Another important element in prognosis is the age 
at which the manifestations first occur, for, according to Sir M’illiam 
(lowers, when it begins late in life the affection is generally permanent. 
It must be lemembered further that not only may the condition be 
permanent in any given case, but also that the range of its influence may 
be so increased that ultimately many more groups of muscles may 
become affected than those originally concerned. 

Treatment. — It is of primary imjiortancc that every case of the kind 
should be carefully investigated with a view to ascertain any cause foi- 
the condition, and to remove or counteract its influence. Yet, even when 
detected, the removal of the cause will not, as a rule, alone suffice to 
restore tran(]uillity to the motor neurons at fault, sufficient as ij may have 
been to induce the morbid state in the first instance. A ^icious habit of 
the nerve-centres is easily acijuired, but ditticult to break, more especially 
when of long duration ; so that we have not only to remove the cause, 
but also to ailopt ciieasures to restore stability to the njt)tor neurojis. 
Thus it is not only necessary to treat the condition of the nosc^ or coriect 
the error of refraction, as the case maytbe, but also to employ measures 
to build up the system generally, and thus secondarily to attempt to 
improve the nutrition of the motor neurons. 

In the majority of cases, indeed, the general health ist impairefi, and 
tnfcre may be, as we have already seen, a certain degree of anaemia. 
Improved hygienic surroundings, fresh air, or change of air, together with 
good food and tonics, are called for. All chalyllcates are of vidue, but no 
drug exerts so great an influence over the disorder as arsenic, giA en in 
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gradually increasing doses until its toxic eftccts become manifest. Cases 
w'hich do not yield to the ding when administered h\ the»month may, 
nevertheless, do so wj^en it is given subcutaneously, as Mas first pointed 
out a good many years ago by ^Veir Mitchell. Strychnine is also t)f 
advantage, as a sulj^titute for the arsenic, from time to time. In the 
more aggravated fdl’ms of the affection a sedative line of medicinal treat- 
ment may bo called foi« in which case some form of bromide should be 
given contemporaneously M'ith nerv® tonics. 

The drugs that proved of most ad\ ant age in Hammonds hands are 
conium and atropine, and he has recorded some striking instances of 
cessation of the tic under their intlnence. He considers that the \ahie of 
these remedies is«onhanced by combining them M’ith moderate doses of a 
bromide. In the* c^Lse of atropine, Hammond giv«‘s , ',^th of a grain as 
an initial dose, and gi’adually increases it u|) to /^th of a grain ; in the 
case of conium he finds the fluid extract t)i c*)iiin(‘ eiiually ellicacions, and, 
beginning with five minims of the former, lu‘ increases lln^ <lose by one 
or tM^o minims a day until the tic ceases, or tlu' toxic cllects of the drug 
become manifest ; in the latter case, if the tic still persist, he reverts to 
the original dose, and gradually increase's the aimiunt again as in the liist 
instance. 

When the limbs are affected gymnastics ar(‘ of advantage, as in true 
chorea ; and massage is of lik(i benefit. 

As little notice as possible should be taki'n t)t the s])asnis ; but< the* 
patient should be encourageil to control them by an ellort of the will. 
In children the promise of rewaril may be thus ellectiial ; but we 
earnestly deprecate any actual or threatened punishment if such voluntary 
effort fail, or indeed be not steadily made. 

Kest in bed is highly beneficial in some obstinate cases, and the 
patient should never be allcnvcd tej Avork, or to folkov i^xciting pastimes , 
his life, indeed, should be as <[uiet as ])ossiblc, short <)f monotone. 

CONVULSIVK TIC.S. — Syil. : “ Mtthtihr f/r> /i/ ^ niHriilmf- ’ . “ (ilfirs tlr hi 
Toiirettei^ — We lla^e no \cry siilisfactoi y name for tin's affection ; 

for neitl]^er “ convuhive tic ’’ nor “ nialadie lies ties eoiiMilsifs ” implies 
much more tRan occurs in simple tic; Mdicrcas, as we have idready noted, 
in the xariety of tic that Me arc about to consider, e.xjilosive utterances 
and psychical phenomena are added to the sjiasmodic movements, and 
form a striking part of the clinical picture. 

‘ ‘ The^affcction is a neurosis chai'acterised by sudden lightniiig-like 
muscular contractions, Mdiich tire repeated Avitliout the slightest rhythm, 
and may be either limited or generalised. In addition to this the \ictims 
are liable to involuntary explo.sive utterances, in M'hich ca.se obscime 
M'ords arfc aometimes emitted (coprolalia), or there is an irresistyde 
impulse to repeat words or sounds (echolalia), or to imitate gesftues 
(echokinesis). Psychical troubles also occiii- in M'hich ilKsessions and 
imperative ideas play a* prominent |mrt. ^ 

To the MTitings of Charcot, Gillcs de la Tourette, and Guinon M e are 
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indebted for a clear account of this affection ; and neurology owes much 
to the school at 'the Salpetricre for having separated this form of tic 
from the hystciias, and from a large class of in^definitc conditions in 
which spasmodic movements play the chief part. 

Although Charcot inspired his pupils to do the Excellent work which 
has placed this affection on so secure a basis as an independent cotfidition, 
differing in effect from other neuroses with which it is liable to l)c con- 
founded, in fairness to Trousseau it must be stated that he clearly recog- 
nised the affection and indic;itcd its chief features. 

The Salpetricre school and various other writers have regarded the 
muscular tics as dominant in the early part of the clinical history of these 
cases, and ccholalia, coprolalia, echokinesis, and the like, as subsequent 
accretions. Other writers, however, accord the first pJ;<ce in the clinical 
picture to the psychical tics which may occur exclusively at the beginning 
of the malady. Tokfirski, by attempting to separate the; two groups, has 
gone a step farther, and would reserve the name “ maladic dcs tics con- 
vulsifs ” for the former class, and “ myriachit ” for the latter. The term 
“ myriachit,*’ however, as I have already said, has been long in use in 
Siberia to denote an affection which is probably identical with the 
variety of tic that we are now considering ; and it is cpiestionable hoy^ 
far a subdivision such as that suggested by Tokarski is warranted in the 
present sUto of our knowledge of this sulqect, though Noir upholds the 
distinction. 

Causation. — Heredity })lays a most important part in the causation 
of this affection, and may be either direct — some of the ancestors having 
been the subjects of tic — or indirect, various other neuroses or degcnerjitive 
conditions of the nervous system having been prominent among them. 
So, too, it Avould seem that a drunken parent may beget offspring prone 
to tic. This factor appeared to be operative in a case recorded by 
Chabbei’t, in which a gii-1 born four or five years after the father had 
taken to <lrink was ill-developed and the subject of tic, Avhilc her brothers 
and sisters, born prior to this, were in every way perfectly healthy. 
Indeed, according to Ouinon, the maladic dcs tics is always an expression 
of hereditary degeneration, however difficult it may.J)o t(j sccurg evidence 
of it. 

Whether it be possible for a nervous system originally normal to 
accpiirc the attcction or not, congenital defect is proved by the frequency 
of malformations and*other stigmata, congenital or acquired, in the subjects 
of convulsive tic. Diseases occurring in infancy may, however account ’ 
for some cases. i 

Males arc a little more frequently the subjects of the affection than 
females ; and the first manifestations of the malady are usually observed 
in childhood, most cases beginning during the second andi third bemi- 
dcc^ides ; though there arc instiinces on record in which the subjects 
remained frecnip to adult life. In some of these, at least, it is probable 
that more searching inquiry would have revealed' some rudiments of the 
disorder at an earlier .age. 
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The outbreak is usually evoked by an accidental cause, especially by 
mental shock; but physical shocks and injuries are *also operative. It 
does not follow thcat Jhe spasmodic movements affect the injured part ; on 
the contrary, these may entirely escape, as in two eases recorded by 
Chabbert, in which^a mother and son were both the subjects of localised 
tic, aifd in neither of them did the injured |)iirt ])artieii)ate in the 
spasmodic movements.® Other immediate causes which, however, ])lay a 
much less important part in the «tiology of the affection are infections 
and intoxications. Moreover, convulsive tic is engendered in some eases 
by imitation. Guinon mentions the case of a child who saw a ])erson in 
an epileptic fit in the street ; he was fri^htencHl, and was attacked with 
the contortions^ of the month which he had seen iii the ej)ileptie. 
Another child, di»perfect health, went to a cafe concert, where ho saw a 
performer make grot^S(pie grimaces to amuse the audience, and in a few 
days he reproduced the grimaces in spite of himself. The door once 
opened, such subjects manifest in the course of time all the tyjnc-al 
manifestations which make uj> the c*)m])lete ])icturc (»f the nialadie des 
tics. 

Symptoms. — As already obsei-ved, four grou))s of symptoms charac' 
•terise the clinical picture of* the affection - s])asmodic mo\4‘ments, uncon- 
trollable utterances, an impulsive tendency to imitate b}" acts or womIs, 
and a peculiar menUil state in which obsessions and iin])erative ideas play 
an important part. 

The spasmodic movements are, as a rule, suddem and lightning-like ; 
though it is said by Chabbert that in (exceptional eas(*s they may be 
quite slow and deliberate ; in any case they arc*. re])ealed in the most 
irregular Avay p( 3 ssiblc, without th(5 slight(*st rhythm. Tin* r(*.sulting 
movement may have no resemblance to any ordinary voluntary act, oi’, on 
the oth(ir hand, movements of defence, gestures of contempt oi- defiance, 
and the like, mjiy be forthcoming. 

The muscles of the face ami neck an* especially ])rone to i)artici])ate 
in the spasms, while the limbs arc less liabhj t.o be allectcMl, the low(ir 
extremities csc^iping more often than tin; upjier , but no part of the body 
is excn%pt, j^nd in aonic cases there is scarcely a muscle that does not 
participate in the spasms at one time or another; though, acconling to 
Kahler, generalised spasm is very exceptional. 

In the face the spasms result in all sorts of grimae(*s and jerky 
movementi; the (jyes are rolled in this direction ^r in that, the forehead 
Vrinkl®d, as in frowning or in the expression of surprise ; now the ey(!S 
are too widely opened, at the* next moment they are closed. The sniffing 
movement, so common in simple tic, is fre«juently jirescnt, and various 
contortions occur about the lower part of the face and mouth, the latter 
be/hg at oAe time opened, at another time closed ; or mastication move- 
ments, perhaps with grinding of the teeth, may be seen. A \ariftty of 
movements of the tongue, including protrusion and retracMon, may occur. 

The# head is jerked in every conceivable direction by the spasmodic 
action of the neck muscles ; not uncommonly it is suddenly retracted, and 
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a quick lateral movement is added ; or the chin may be brought forcibly 
in contact with the'"chest ; so, too, various lateral and rotatory movements 
of the head occur from time to time, and the platysma is frequently seen 
in action. 

One of the most common movements of the uppSr limbs is that of 
shnigging of tlie shoulders, which may be bilateral, or 'how one arid then 
the other shoulder is suddenly raised and then let fall. So, too, other 
movements of the shoulders occur, as 'for instance a twist as if to get rid 
of some discomfort, or sudden forward or backward movements of this 
part. The whole arm may be raised, or any of its component segments 
may be moved in this or that direction, the fingers participating in the 
abnormal movements, all of which arc executed in the same brusque, 
jerky fashion. 

The muscles of the trunk may take part in the 'Spasms, when various 
movements of propulsion, rctropulsion, or lateral oscillations of the 
body are seen ; and these, alone, or in conjunction with any spasmodic 
movements in the lower limbs, may interfere with progression. Isolated 
movements of the trunk muscles are, however, uncommon, though the 
salaam movements thus occur in some cases. 

Although the lower limbs are more commonly exempt than the upper, 
yet, when afiected, the spasms may be quite as severe there as in any 
other part of the body. A stamping movement of the foot is not 
uncommon, and the limb may be suddenly extended as in the act of 
kicking. 

Sudden flexion of the leg and thigh may result in a spring-halt move- 
ment ; or the patient may suddenly stoop, or jump, and so on. Tlujsc 
various anomalies give rise to the most grotesque modes of progression : 
for insbince, the ordinary manner of walking may be suddenly interrupted 
by a few dancing steps, or by a jump on both feet, or a hop on one, by 
a sudden kick forward of one or other limb, and the like. In a case 
recorded by Gilles de la Tourette, the p;itient ran rapidly for a short 
distance, then touched his knee and performed the most extraordinary 
movements with his arm. 

The spasmodic movements occur in attacks, and ''are not^nior? or less 
continuous, as is the case in chorea; in each attack several grou])s of 
muscles may be in action simultjincously ; or the contraction of one group 
may follow that of another, in which case there is a curious tendency to 
preserve the same ordror in successive attacks. As I have s^id, the tic 
may bo limited in distribution, and the limitation may be to one side o\ 
the body, — an event which, however, nirely obtains in the ciiso of the face 
in which the affection is usutdly bilateral. 

The piticnt is fully alive to the fact that the movements occur ; 
indeed, he may be painfully conscious of the ridicidous grimaces and 6>n- 
torti6ns which ho is making, nevertheless ho has practically no voluntary 
control over tll^ movements. A voluntary movement of some kind is a 
surer device by which to escape the spasmodic movement thar' a mere 
eft‘ort of the will, although a very powerful effort of the will may be 
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successful ; but so grciit is the ettbrt recjuiivd that it is most fatiguing to 
the jDHtient, and may make him feel so ill that the spjisiiu)dic*moveiiu‘iit is 
j)rcfcrable to the maliyse. The devices adopted by choreics to mask the 
involuntary movements by the performance of some voluntary one in 
ipiick succession to t%iat of involuntary initiation is seen in the subjects 
of tic »lso ; but Avfth so little success, as a rule, that the victims of tic 
are thankful for solitudif as the oidy way of escaping obscr\ation. 

The movements always cease during sleep, though F«'*re mentions a 
case in which attiicks sometimes occurred during sleej), in his opinion 
probably as the result of dreams. ^Vpart from actual slee]) there is much 
less tendency for the attacks to occur during lepose and in solitude ; the 
ipiietcr the patient the more likely he is to bi* free from s|Kism. It is an 
interesting fact that, as in ejhlepsy and otln*r spasnnulic atlections, the 
spasms may be entirdly in abeyance dining the course of any febrile 
disorder. On the other hand, observation, excitimient, or emotion of any 
kind induce the attacks. Disorders of digestion and the like may 
increase the tendency to attacks, which in Avomen may be much inoi-e 
fre(pient £it the monthly yieriod than at othc^r times. 

Ayiart from any interference by the spasm, voluntary movement is not 
iiflectcd ; such jiatients may be able to pei forni acts rei|uiring the gn^itest 
ilclicacy of co-ordination, such as playing tlie piano, wi lting, and the like, 
without the least evidence of any defect ; indeed (luiinm rebns to one 
yiatient Avho could juggh^ Avith kni\es without a slip or mishap. The 
absence of any alteration in the character of the handwriting may pi-ov(‘ 
an especially A^aluable yioint of distinction between this alfection and 
certain of the other motor neuroses in Avhich the handwriting is notably 
altered. Thercj may, however, be some difliculty in writing if lie ^^f a 
scA'^ere type affect the arm. 

Although the syiasmodic movements are usually the first jihenoinena 
of the malady, yet a tendency to e.vplosive utterance may be added ; oi* 
the initial ydicnomeiia of the affection may be of this character, anil it 
may remain at any rate for a long time the sole, symptom. 

The exclamafortf tir consists in the habitual emission of some irrelesant 
Avord, or^^art^ of woimIs, or sentences, or again of some inarticulate sound, 
resembling, it may be, that of some animal. In some c,;ises ohsciuie, or 
blasphemous Avords are ejaculated (coprolalia). This is rather common, 
and is most embarrassing to the unfortunate jiatients, as, despite all their 
efforts, siich^cxpressions may be emitted most inoj)|;»)rtuneIy. (’oprolalia 
•niuy be liianifestcd in tAvo AAays, both of which may occur in tin*, same 
patient: the Avords arc cither* spoken in a loud voice, in Avhich case 
muscular shocks accompany their emission, or they are utteri'd in a low 
voice, and are then unaccompanied by muscular sjiasms. The spasmodic 
utteAince fnay be single, or be repeated several times in succession. ^ Jn 
a case recorded by Gillcs de la Tourette, a youth thus afflicted received 
a sound thrashing from some other boys who thought that t?ic ejaculation 
“ oott/Z/oa Avas directed *at them. • 

Another of these impulses is to repeat like an echo (echolalia). 
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Words or names may be repeated thus, or the cries of animals and the 
like ; or agaift, the words echoed may be those of the patient himself. 

The echo is usually the end of a sentence, cspecj^ally of the last won].- 
Various peculiarities are, however, met with in different cases. A word 
unfamiliar to the patient or the name of a persofi is especially apt to 
impress itself ifi this way ; in any case the word or phi*ase is echoed time 
after time. 

Again, movements or gestures onay be reproduced (echokinesis). 
The mimicry may be of a faciiil grimace, or of some movement of the 
limbs or trunk ; and this feature of the malady it is which bears the 
greatest resemblance to the tricks of the jumpers of Maine, to the “latah 
or “laUik”of the Malays {vide\o\, viii.), and to the “ myriachit ” of Siberia 
(Russian “ miriatchit ’’ = ‘‘ playing the fool ”). The suljjdcts of this malady 
are irresistibly impelled to imitate some sound, grimace, or act, although 
by so doing they may cause pain to others, or bring dire anger upon them- 
selves. Thus in the variety of tic now under consideration — for whatever 
the form of the uncontrollaljle impulse, whether the ejaculation of words 
or sounds, the echo or the mimicry — there is the same powerlossness in 
the will to prevent it. The impulse may be circumvented by various 
dodges, but generally with little success ; thus voluntary speech may 
ward off an explosive utterance ; but too often some ungainly sound, or 
an irrelevant word, suddenly interrupts the sentence, or an intended word 
of welcome to a visitor may be replaced by one that is highly uncompli- 
mentary. 

The mentiil peculiarities, which may form part of the clinical picture, 
are most remarkable, and belong to the class of imperative ideas — the 
“ idee fixe ” or “ obsession mentales ” of the French. As with the motoi- 
tics so ideas may become spasmodic, and, though aware of the mechanical 
repetition, he c:xnnot help it, and these ideas may lead to importunate, 
impulsive acts, either meaningless and absurd or even injurious. Some- 
times a physical basis can be found for the fixed ideas and automatic 
acts, but by no means in all crises. 

A common form is that of aii agonising search for a word or name 
which when found is repeated time after time ; or son^e wprd may 
incessantly obtrude itself on the patient even until he is compelled to 
vocalise it ; the victim may loiithc the word or dread it, and may attempt 
to evade it, but without success. The feature of some cases is an 
irresistible impulse to count a certfiiii number, or Uip a givep number of 
times before some act, or a tendency to touch cort;iin objects. , • 

The condition known as inmnity of ihoifd is an abiding uncertainty 
whether a pirticular act has been executed correctly or has been for- 
gotten ; or there may bo an uncontrollable tlesire to question or analyse 
tlnj most ordinary acts of everyday life. 

^Ve meet with one oi* other of the various ’phobias — notably iigora- 
phobia, or thd^dreiid of walking in open spaces ; acrophobia, or the fear 
of heights; and mysophobia, when the subject is' afraid to tou<?h cerUiin 
objects {ride art. “ Neurasthenia,” vol. viii.) 
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When these various phenomena arc associated in a given case they 
usually present themselves in definite order ; most commonly tlie 
spasmodic movementf| occur first, and are followed by exclamations, 
coprolalia, echolalia, echokiiiesis, and fixed ideas — in the order named. 
It is more common, flowever, to meet with convulsive tics alone, and, as 
I have said, the spfsmodic exclamations may occur alone for a long time. 
Kcholalia, coprolalia, ecllokinesis, and the imperative ideas may all be 
present in the same patient ; but more commonly only one or other of 
these symptoms is met with, or at any rate \arious combinations of tw<) 


or three of them. 

These fixed ideas obviously border upon insanity ; moreover market! 
loss of will-powei» is evident in these patients and a loss of the power of 
attention. They*a>e unable to sustiiin a con\ ersation coheiently . mt^ntal 
application becomes practically imj)ossible ; jiulgment is \\orthles.s, ami 
memory suffers, even to the point of inability to read. 

It must be recognised clearly that, although convulsive tic and 
hysteria arc totally ditferent afiection.s, there is no reason, as (Jiiinon has 
insisted, why the two neuroses should not coexist, just as epilepsy and 
hysteria may be associated in hystero-epile])sy. Not only is the. combina- 
t|pn possible, but cases are actually met with in wdiich convuls^e tic and 
hysteria arc found so interdependent that the presence of manifestations 
obviously hysterical, or the stigmata of this neurosis, doi‘s not exclude 
the cocxistcTice of si)asmodic tie. 

Diagnosis. — Difficulties in diagnosis depend largely on the stage of 
the affection, for w^hen fully esUblished, so that besidi‘s miisculai- spasms 
the patient emits inarticulate sounds oi* articulated w'or(ls, or is alfiicte<l 
w’ith coprolalia and echolalia, there can be no difficulty in diagnosis ; no 
other malady gives rise to this group of .symptoms. 

For a long time the majority of these affections wcie classed as 
varieties of choreal ; but a more detailed study of the chai actei-s of the 
movements in the diffei-ent classes .>f cases, and of the symptoms of this 
or that variety, has led to their projier nosological order. Almli con- 
fusion, however, still exists, and crises which belong prope.rly to the. 
group of tics jiie regarded by some as varieties of chorcia. 

In St/(huham\^ rhumt the movements are slower and, as it Avere, mme 
rounded' off, and arcj not so briisiiue as in tic : moreover, they are *jmte 
incoordinate, and voluntary movements are greatly interfered with, even 
Avhcrc no actual loss of motor pOAver is to be flet(^-t(;d. i he irregular 
•movements do not occur in attiicks Avith periods of absolute calm between 
them, as in tic ; and it is quite *cxcei)tional in chorea to see the moveiiients 
of ordinary life. Volition exercises less control over the movements of 
chorea than obtains in the case of tic. Again, chorea t(jjids to recovery, 
however slow-ly, while the tic is, as a rule, incurable; on this ditlermice 
we may have to depend for diagnosis in s<mie cases, as for inst;iiice av^cii 
a choral is not seen until a late stage when a few facial gtmiaces alone 
persist. For although "it may be inqio.ssible from the history o\ former 
movements to decide Avhether the case be one of tic or choica, yet the 



88o 


SYSTEM OF MEDICINE 


latter ends in cure, while no such result obtains in convulsive tic 
Certain laryngeal' sounds and grunts may result from the spasmodic 
muscular contractions in chorea, but they are neyer articulated words • 
and coprolalia, ccholalia, and echokinesis do not occur. Furthermore, 
although mental defects occur in chorea they are ‘quite different from 
those of tic ; they are true varieties of insanity wfch derangement of 
intellect, while in tic the intellect is preserved, although will-power is 
diminished or abolished, and the patient falls under the sway of fixed 
ideas. 

There ought to be no possibility of confounding tic with the two 
conditions which have been respectively described as “ Electric chorea ” 
(Dubinins disease), and Ikrgeron\'i disease. In the former of these affections 
the involuntary sp^isms arc accompinicd by convuUiVc attacks which 
leave a certain degree of paralysis in their wake, wid nearly always end 
fatiilly, it may be in a few days or after some months (vide p. 864). 
Bergeron^s disease, on the other hand, is a benign affection in which the 
spasm in the face may be arrestecl by pressure on the facial nerve; 
indeed the whole of the manifestations of the affection may be dispelled 
by an efficient emetic. 

Nor can there l»e much likelihood of confounding tic with rhori^a 
which is not a form of chorea at all, but a hysterical manifestation 
in which the attficks of involuntiiry movements last a loTig time, and do 
not in the slightest resemble the attacks in tic. Automatic or habitual 
movements of ordinary life are reproduced, patients may dance (choree 
saltatoire), imitate the movements of a smith at his anvil (choree raal- 
leatoire), and the like. Moreover, such attacks may be evoked by an 
emotion, by pulling a limb, by percussion of a tendon, and so on. Such 
patients either present hysterical stigmatii, — such as concentric limita- 
tion of the fields of vision, or cutaneous anaesthesia, or a history of 
hysterical manifest-ations is to be obtained. 

It is rare for lufsteria to reproduce the whole of the manifestations 
that make up the complete picture of the maladic dcs tics ; we may meet 
only with the movements Avhich simulate those of tic, while at anothei’ 
time iiivolunUiry vocal phenomena may be presrent. 7"bo ^laryngeiil 
sounds ill hysteria may be grouped around an expiratory spasm (cough), 
or an inspiratory spasm (hiccough). Such phenomena occur cpiite 
suddenly and disappear quite as unexpectedly after having, it may be, 
resisted all sorts of . treatment. The patients arc quite ij* different to 
their condition, and may cough away all day without showing the 
slightest signs of fatigue. When, indeed, t\o is simulated by hysteria, by 
its spfisms only, the movements may be identical. In all doubtful cases 
search must lie made for the hysterical stigmata ; but of course a 
hysterical subject may become affected with maladic dej tics, when, 
accdixling to Guinon, the evolution of the movements alone can indicate 
the diagnosis V if they cease the case is one of hysteria, if they persist- 
ently resist all therapeutic measures then true maladie des tic^ has been 
added to the hysteria. 
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A condition allied to tic, and which may be confounded with it, is 
Itaraniyoclo^ius multiplex (p. 888). However, the phenomena \)f imitation 
are absent, as are spasmodic utterances and mental troubles. Moreover, 
while tic attacks the face, this part, as a rule, escapes in i)aramvoclonus : 
indeed the lower liiAbs, which are least commonl}' affected in tic, are 
among the most usui&l seats of the muscular contractions of ^xiram yoclonus. 
Again, the spasms are mdeh more simple, picking out individual muscles 
or parts of muscles, and usually symmetrical muscles ; they never reproduce 
the gestures or movements of ordinary life. The contractions are 
isolated, or follow each other in quick succession, and do not constitute 
attacks, as in tic ; furthermore, they may bo evoked by cutaneous 
stimulation, percussion of a tendon, and so forth. 

It is conceivable^ that a tic of limited distribution might Ikj inist;ikoii 
for a localised spasm iff a totally different kind. lint such localised 
spasms arc uniform, they are limited to a single muscle, to a group of 
muscles supplied by one nerve, or by nerves so closely related in origin 
as to be involved in the same lesion : and thei*o is not the multiplicity 
and difference of movement which make up attacks of tic. 

The condition which Letullc has designated co-ordinated tics (iirs 
cftqU'dounSes) may be attended with movements which resemble the im- 
pulsive acts of the psychical tics ; but such movements are much more 
under the influence of the will. They cjin commonly be traced t.o some 
habit, and may not amount to a disease; moreover, some of them diflei- 
from convulsive tic in th.at by force of habit the movements ari^ uncon- 
sciously performed ; spasmodic utterances and ])sychic€‘i.l disturlKinces 
again form no part of the clinic;il picture. The subject of certain 
x’arieties of co-ordinated tic can arrest the movements by a volunturv 
eflort (p. 883), and such arrest is not accompinied by the disti-ess and 
subsequent exacerbation of the movements which follow tempoi’arv 
suspension of the, movement in the maladic dcs tics (j>. 877); moreover, 
in some cases, habitual control of the movements in this way may bring 
about a complete cure. 

Facial and other contortions sometimes originate in some slightly 
painful conilitiryi, esx)ev»ially in children in whom ulceration of the mouth 
or lips, for instance, may set up grimaces. Search should be mafic for any 
cause of this kind, either present or pjist, for under suitable discipline 
the one form of movement ceases; if in spite of all such control it persist, 
it is probably true tic. • 

• HDf organic affections of the nervous system, characterised by in- 
voluntary movements, athetosis Rml 2 tost hnniplefjic chotea only need be 
considered, neither of which indeed is likely to cause much difficulty. In 
the case of athetosis the position of the hand, its continual insUibility. 
and thh imposs)l)ility of its retaining any object in its grasp, arc sufficieni 
to distinguish the affection from tic; and many other points fff distirjc- 
tion might be adduced. So too, in regai-d to post hemiplegic chorea, the 
limb affectvl by the motor disorder atrophies, and the tendon* jerks 
become exaggerated. Moreover, in neither of these conditions arc there 
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any of the symptftms of maladie des tics other than the motor phenomena- 
for, thought mental deterioration may occur, it takes some form of ’ 
idiocy, never the characters of the fixed ideas. r 

n^gnosls. — Once established the malady usually becomes progress- 
ively worse, continuously it may be, or with intervals during which it 
appears to bo stationary, to improve, or even to become arrested ; such 
intervals being followed in turn by periods oi further increase in the 
manifestations of the malady. Thb affection has, no doubt, very ex- 
ceptionally ended in recovery ; yet even if so favourable a result be 
obtained, it must be remembered that it is peculiarly prone to relapses. 
In formulating a prognosis it must always be remembered that psychicjil 
disturbances may occur, if they are not already presesit ; and that they 
may end in insanity. Psychical disturbances further* influence prognosis 
in another important way, for so long as the tic £ianifests itself only by 
motor and verbal explosions, the duration of life may not bo materially 
curtailed, if at all. It is otherwise, however, when obsessions and 
impulses harrow the patient, more especially if he struggle to resist 
them ; for of necessity they gain the ascendency, and exhausting himself 
by his efforts at resistance, he may in despair seek release in suicide. 

We must {ilways be mindful of the fact that although in simple tjes, 
such as those limited to the face, the prognosis is relatively good in that 
such patients may reach adult life without further chcange, yet a violent 
emotion, a heated controversy, and the like, may induce a crisis in which 
new phenomena appear and do not subsequently disappear. When the 
affection reaches its extreme degree the patient is unable to follow any 
occupation, or even to live an ordinary life with comfort. 

Treatment. — What I have already said as to the incurability of the 
affection prepares us for the utter impotence of therapeutic measures in 
nearly all ^ these cases. Drugs of a sedative class are useless ; they can 
do no more than suspend the spasms temporarily wjiile the patient is 
under their influence ; nothing approaching a permanent cure attends 
such measures. Various tonics are serviceable in a general way, for all 
measures which are calculated to build up the system, and at the same 
time are not too stimulating, should be employed ; the various prepara- 
tions of iron are especially useful. Change of circumstances is indispen- 
sable in the treatment of these cases, and isolation is of still greater 
service ; of like importance is strict moral and physical discipline, and 
encouragement in tiiose healthy pursuits or hobbies which prevent intro- 
spection. An intellectual patient may divert his mind withn study V ili 
other cases some mechanical occupation must be followed. Useful 
adjuncts in treatment are massage, passive movements, gymnastics, 
hydrotherapeutic measures, and the like. Static electricity appears to 
^o good when employed for a long time, especially when* combined with 
hydrotherapeutic measures and isolation. 

If the pitient be so tormented by fixed ideas as to be practically 
mad, |the strictest guard should be kept over hiin. 
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Co-ordinated tics. — As was said in an early part of this article, this 
variety of tic differs from the simple tics in the more Complex character 
of the movement. Many of the cases properly included in this group 
are instances of habit-movements which cannot be regarded as disease. 
The tic may be no lAore than some act of every-day life, rejjeated time 
after time without »#bvious cause. 

The case mentioned by Sir William Cfowers, of a lx>y Avho was in the 
habit of bringing both his arms for^vard and then stooping, 1 »eh>ngs to 
this group ; as does another, in which a girl, when walking, would make 
a half-turn, as if looking for something that she had dropped. 

Osier refers to a child who was recovering from what was supposed 
to be chorea min^r, and who first smelt and then blew on anything she 
took into her han^p. The same observer described a boy, the subject of 
facial tic, who used to bite his middle finger hard, and at the same time 
press his index finger against the point of his nose. 

Sinkler has also recorded some cases of the same kind — such as that 
of a girl who, when walking, would stop, rub the toe of her shoe against 
the calf of her other leg, and then go on as if nothing had hajjpened. 
And he refers to a boy who, as the result of imitating the motor man of 
a trolley car, acquired the habit of standing with his back to a door and 
swinging round first one and then the other arm, and giving vent to an 
explosive utterance. 

It happens not uncommonly thjit such a habit-movement or trick may 
be controlled more or less by an effort of the will ; so that as long as 
the patient keeps the matter in mind he may be able to prevent its 
recurrence, while as soon as he forgets aV>out it the movement occurs 
automatically, perhaps "without his perception of it. In such cases cf)n- 
tinual efforts to control the movements may result in a permanent cure. 
Thus a special feature described in connection Avith the last variety of tic 
may be Avanting, that is, the inipulsiA’^e tendency to execute sfiiiie mo\ c- 
ment which the psitient is quite conscious of, yet Avhich he is unable 
to prevent. The more usual movements Avhich characterise simple tic 
may coexist in the same individual Avith those of a more complicated 

character. ^ • ,,.11111 

Noir, in Bournevillc’s clinic at the Bicetre, has admiiably described 

the co-ordinated tics which are met with in feeble-minded children. 
Among the more common moA^ements in such cases are balancing, jumping, 
rolling the head from side to side, striking the chesty Avith the chin, Jind 
hitting the nead or chest Avith the hand. The latter habit is Avhat 
Rubinowitch has called “Krouonvmia,” and, like the other movements these 
are sometimes repeated in a rhythmical manner ; the balancing, nodding, 
and rotation movements are more especially likely to preserve a definite 
rhvthm. Or .the subject may stoop from his chair, stretch himself 
out prone on the floor, raise his arms alwve his head, and so forth, al>of 
which actions are performed from time to time in orderly scfiicnce. 

Osier refers to a casc»at the Institution for Feeble-minded Children at 
Elwyn, in which an idiot (known as the “Dervish ”). after rising fAm the 
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floor, balancing, and making a few sweeping rotations, would execute a 
series of revpluticft’ which with his arms spread out, and moving but 
little from one spot, he increased the speed of the rotations until he 
spun round like a top, and finally fell exhausted. 

Some of the cases included by N6ir in his accouLit of tic occurred in 
blind subjects, in whom quick movements of a fingertin front of the eyes 
were especially common. Noir considers that there is probably some per- 
ception of light in such cases, and tl^t the tic is the outcome of the habit 
of producing shadows by movements of the finger in front of the eyes. 

Prof. Osier is disposed to regard the aflection known as “head-nodding ’ 
(see p. 903), which occurs in infants, and has been fully described by the 
late Dr. Hadden, as belonging to the group of co-ordiqated tics ; and ho 
considers that the disorder described by Dr. Gee §si “ Head-])anging ’’ 
comes also within the same category. The latter condition was met with 
in three children, two of whom were two and a half years old ; in one of 
these the head-banging had occurred for two or three months, in the othei* 
for six months ; the third child was five years old, and had been affected 
for two and a half years. The younger brother of one of these patients 
ac(iuired the trick when put to sleep with the one affected ; but, when 
separated from him, he lost it. These children were in the habit of tuni- 
ing on their faces in bed at night, either when awake, or possibly half awake, 
or when sound asleep, and would bang their heads into the pillow several 
times in succession. In one of them the bangings occurred about six times 
only, and was seldom repeated the same night, or more often than one 
night in four ; but in one of the others the banging went on sometimes 
nearly all night, and the child awoke very weary in the morning. The 
condition was not accompanied by any other symptoms, nor was there 
any evidence of its kinship to epilepsy or any other such disorder. 

Similarly, Osier regaixls as an exaggei-ated example of co-ordinated tic 
^^’^eir Mitchell’s case of the man Avho, unless completely at rest in the 
recumbent posture, would strike his side by a pendulum action of his left 
arm ; this movement he repeated about 150 or 160 times a minute, 
in regular order. 

Psychical TICS. — There is but little to add to what"* has l)eeii said 
already on this subject under the head of convulsive tic. A psychical 
tic has a like origin, and is e<|uivalent to the motor variety. In tbe latter 
a spasmodic movennvit occurs which the subject is unable^ to resist ; in 
the former an irresistible impulse compels him to emit a cerfftin word,- 
perform a certain act, count a certain number before doing something, 
and so on. 

Ill some instcinces the imperative conception is generated by some 
external stimulus or antecedent thought, while in other oases it beems 
(piitc spontiineous, and cannot be traced to any such cause. At times 
after the dij^jharge there is temporary relief, but in other instances the 
victim, after a long struggle between volition and the irresistible impulse, 
ending 'in the victory of the latter, is left much exhausted. 



I have already indicated that the motor and psychic^ tics mc. y 
in the same subject, and that the former may occur without* the latter ; 

' it now remains to be isaid that psychical tics may occur without motor 
equivalents. Moreover, as a motor .tic may be of no serious moment, so 
a psychical tic may be equally insignificant ; imperative ideas may 
persist for years, and, although often a source of annoyance to the 
victims, no more serious mental disturbance may result : as has been more 
especially emphasised in this countr3^by the late Dr. Hack Tuke. 

The thoughts which incessantly recur are usually l)Oth foreign and 
unwelcome, and words which the victim feels compelled to utter are 
neither in conformit}^ Avith his custom nor what he wishes to |)jiss his 
lips ; that if thby escape it is in spite of his eftbrts to kcc]) them back. 
Those who always ffouch certain olqects which they habituall^’^ ]iass may 
do so automatically, as*a sort of habit ; or this proclivity may be related 
to the mania for counting (arithmomania) ; or the }i;iticnts may be im- 
pelled to the act b}^ a dread that something undesirable will hap])en if 
they omit their observance. This is a common enough trick of chihlrcn, 
and one usually of no consef[uencc, oven if it persist, as is sometimes the 
case, until adult life. No better example of this condition is to be found 
tlwi the well-known one of Dr. .Johnson, who, as he walked along the 
street, used to phace his hand on certiiin posts ; if he missed f>nc, he 
would turn back and perform the accustomeil ccremoii}’^ biJorc proceeib’ng 
on his way. The antithesis of this r/c7//v' t/a fanrlur is the di-ead of 
touching certain objects, a condition spoken of as mysopholua. In the 
case of a doctor, referred to by Hack Tuke, the imperative idea was 
that something serious Avould happen if ho trot I on the divisions between 
the flags of the pavement, so that in spite of being fully alive to the 
absuj'dity of the notion, he avoided them. 

Arithmomania, or the irresistible impulse to count a cci'tain number 
before doing a thing, is well illustrated in the case of a girl, recorded by 
Osier, who had to tap on the edge of the bed nine times before getting 
into it ; to count a hundred after brushing her teeth ; to knock three 
times on a Avindow by the side of the <loor, and a similar number *)f times 
on the doev it^-^jlf, befdi'e she would unlock it. The tendency in these 
cases of arithmomania may be to make endless calculations, to count 
certain letters in Avords, the number of books on a table, and so on. 

Then there is the state in Avhich a certain name or Avord is sought for 
Avith an intennity that becomes painful, and in Avhich,* Avhen found at last, 
ftie* persoi?’ is impelled to rcpeiit time after time (onomatomania). It may 
also manifest itself as an attribution of a disastrous significance to certain 
Avords. 

What has been called the “ insanity of douht” or “ maladip du doiitp” 
forms an important class of imperative ideas, a good example of Avhich^ is 
Dr. de WatteA’ille’s case, related by^ Hack Tuke. The pajient alAA’ays 
had a feeling that he Ijad done a thing Avrongly ; for instance, after 
posting a letter or putting something into a draAver, he had grave misgivings 
as to the accuracy of Avhat he had done. So, too, on alighting from an 
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omnibus he would begin to think that he had left something behind him. 
Although ffllly aware that there were no grounds for his misgivings, yet 
the ideas tormented him. 

Both agoraphobia and acrophobia are common forms of imperative 
ideas. The former condition makes it well-nigA impossible for the 
affected person to venture across any large open space owing to •^the fear 
that something untoward will befall him ; in the latter state the 
subject finds it difficult to resist a strong impulse to throw himself from 
any height, in spite of his being fully aware of the unreasonableness of 
this impulse. Neither giddiness nor suicidal intent plays any part in 
such cases. The condition of mysophobia, already referred to, lielongs 
to the same class of fixed ideas, many other varieties <5f which might be 
mentioned, though to do so would not serve any "^ery useful purpose. 
The fundamental characters of imperative ideas hhve been sufficiently set 
forth to allow the reader to multiply examples for himself at will. 

As was said when convulsive tic was under consideration, no hard 
and fast line separates the mental state characterised by fixed ideas from 
that of true insanity, so that at any time the border may be crossed, and 
what was formerly recognised by the patient as absurd now becomes a 
delusion in which he firmly believes. 

J. S. Risien Russell. 
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PARAMYOCLONUS MULTIPLEX 
‘ \ 

Syn. — Myoclomis; Multiple myoclonus ; Myoclonus epikpticus ; Myokimic ; 
Myospiisia Simplex; Spinal epilepsy; Friedreich! s disease; Convulsive tremco\ 

& 

This affection is a motor neurosis characterised by sudden shock-like 
clonic contractions, usually of corresponding muscles on the two sides of 
the body j the spasms may not only be symmetrical, but also isochronous. 

The affection was isolated from the chaos of motor peuroses by Fried- 
reich in 1881, the condition is therefore sometime§^ designated by his 
name ; but this observer’s niimc is more familiarly dissociated with “ Here- 
ditary ataxy ” (p. 152). 

As Friedreich’s description was taken from a single case, it was quite 
impossible for him to draw a clinical picture applicable to all such cases ; 
for a neurosis of the kind must vary in intensity, and in the extent to 
which different parts of the body are involved. Many indubitiible instances 
of this condition have not conformed in all respects to the clinical picture 
presented by Friedreich. On the other hand, from 1883 to 1890,*^ a 
number of cases were published as examples of this affection, many of 
which at any rate are to be referred to other related motor neuroses, or 
to hysteria. 

In 1891, however, Unverricht was able to give a much wider con- 
ception of the affection in his monograph entitled “ Ueber Myoclonic ” ; 
his description was based on five wises personally observed ; and further 
he criticised the records on the subject collected between the time of 
Friedreich’s iDublication and his own. I see no reason to distinguish the 
affection described by Fiicdreich as parfimyoclonus from that described by 
Unverricht as myoclonus ; and I preserve the name applied to it by the 
former observer as more comprehensive. 

In searching through the records of motor neuroses prior to Fried- 
reich’s publication, it is impossible to avoid being impressed by the simi- 
larity between the condition named by him and one to which attention 
was first called by Sir Russell Reynolds ; this latter case was one of epilepsy 
in which, in the intervals between the attacks, there occurred sudden 
shock-like contracticyis of A^arious muscles. This resemblance has been 
emphasised of late, since it hjis been shoivn how frequently yyocloiwisi 
and epilepsy are associated in the same in^lividual. In the case described 
by Sir Russell Reynolds the clonic muscular contractions ivere unattended 
by loss of consciousness, although sometimes they Avere violent enough 
to throw the patient to the ground. ♦ • i 

* cThis condition has been described by some Avriters as “ spinal epilepsy, ” 
a designation to be avoided, for this appellation has long been identified 
Avith the clonic spasms which occur in the palts below a jlestructiA'c 
lesion df the spinal cord. 
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It is questionable whether the condition described by Hammond as 
Convulsive tremor,” and regarded by himself and other American ob- 
servers as identical 'wjth Friedreich’s paramyoclonus, has any resil claim 
to be so regarded. 

Causation. — LitAe definite is known of the etiology of the allectioii. 
Direct heredity ddbs not appear to have been tiaced, except in rare in- 
stances ; and in many c;^es there is no indirect heredity in the shape of 
other neurotic affections in the partnts or grand i>jirents of the piitients, 
thougli in some of them an indirect heredity apjiears. In not a few there 
has been a history of alcoholism in one of the parents. 

That the affection may be congenital in the sense that the tissues 
become susceptible to it during uterine life, although the disease docs not 
manifest itself fcA'^a certiiin interval after birth, is suggested by cases 
such as those recorded* by Unvcrricht, in which five children of the same 
family became affected between the ages of six and thirteen years. 
Whether such cases prove a congenital taint or not, they prove that the 
affection may niii in a family. The i>ossil»ility of simulation is made 
improbable by the fact that in one child, which was brought up away from 
the family, the disease appeared, nevertheless, at the time of life when it 
had broken out in the other members. 

Moreover, the association with epilepsy in Unverricht’s aise lends 
support to the view that the condition was genuine. 

The tendency for the affection to manifest itself where there is a 
degenerative condition of the nervous system, whether c*)ngenital or 
accpiircd, is shown by its frequent association with epilepsy — a disciise in 
which certain tissues fire prone to degeneration, or arc actually undergoing 
this change. 

That shock, mental or physical, may set u]:> this spasmodic disorder, 
as in Friedreich’s patient, there can be no question ; but it is ecpially 
certain that no such exciting cause may bcj needed to evoke it; many 
cases have been recorded in which this cause was absent. 

Again, the myoclonic spasm may manifest itself in the weakness of 
overwork or acute illness, as in several inst;inces aft(!r severe and repeated 
attacks of^ malaria. \t has been looked on, by l^emoine and Lemairc, as 
related to neurasthenia. 

Symptoms. — According to Friedreich’s original description, the fol- 
lowing are the characteristics of this motor neurosis ; namely, clonic 
s^msms in a i^umbcr of symmetrical muscles of the upj)er and lower limbs, 
•interfering in no way with motor power and co-onlination of move- 
ment, ceasing during sleep and Kluring voluntary movements. The loco- 
motor effects of the* spasms is either nil or but very slight, and the 
muscles of the face and trunk escape. The nutrition of the affectc<l 
musefes is ’unftffected, and their mechanical and electrical irritability ^is 
unaltered. In his case there was no affection of sensation, the super- 
ficial reflexes were increased, and there was also marked inSrease of the 
knee-jerks, • , 

The case which enabled Friedreich to give this description of the affec- 
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tion was the result of a severe shock, and the spasms, after lasting several 
years, rapidly ceased. 

Excellent as is his description, and applicable aj it is to some cases of 
the affection, it requires considerable modification when we attempt to 
regard it as a type of the class of cases that ought in my opinion to be 
included in the same category as that of Friedreich, for they ditCer from 
it in several important particulars. In the finst place, the intensity of 
the spasms differs considerably in different cases, so that in some the 
locomotor effect may be great, in others little or nothing. So, too, the 
extent of the invasion of different parts of the body varies ; and both 
the face and trunk muscles, which escaped in Friedreich’s case, may he 
involved. Moreover, voluntary movement has by no means invariably an 
inhibiting effect on the spasms; on the contrary, in* some cases such 
movements evoke the spasms, or intensify them, r Then again the knee- 
jerks, which in Friedreich’s patient were markedly increased and are 
often ill excess, may in many cases be normal or even diminished. Lastly, 
the favourable termination of Friedreich’s case is by no means usual ; 
and indeed in this very case the recovery was only of short duration, 
for, according to Schultze, the patient quickly relapsed, and the spiisms 
never ceased again till his death. ^ 

These preliminary remarks will clear our view of the class of cases to 
be included in this affection, whether we hold to the name originally given 
to it by Friedreich, or whether we follow Unverricht, whose appellation, 
though shorter, is less comprehensive. With the broader conception of 
the affection which I have indicated above, we are now in a position to 
consider the various symptoms of the malady more in detail. 

The spiumodic movements are lightning-like in rapidity, each con- 
traction being a shock, and so sudden as to bo exactly like the shock 
which is obtained from a muscle by a single faradic excitation. Usually 
the sudden contraction in one muscle is followed by an equally sudden 
conti’action in another ; in other instances the spasm is repeated in the 
same muscle several times in succession. In the latter case the clonic spasm 
may sometimes seem to pass into slight tonus of very short duration ; 
but even so slight a tendency to tonic contractio* is rarg., thp muscular 
spasms being conspicuously clonic. There is no rhythm in the succession 
of the shocks ; they may occur singly or in batches separated by quiet 
intervals ; as many as forty or fifty clonic contractions may occur in the 
course of a minute. # ^ 

The spasms may seize muscles singly, parts of muscles, « or whol^ 
groups of them ; but the great characteristic of the distribution of the 
spasm is that it attacks muscles which are not supplied exclusively by a 
single nerve, or which cannot possibly be thrown singly into contraction 
by volition ; oven when a group of muscles is involved simftiltanAously 
in %pasm the combination is without any co-ordinated function, and is 
such as no efcbrt of the will can reproduce. 

Bastianelli considers that there is a special grdiip of cases of^ myoclonus 
characterised by fibrillary contractions of the muscles, in which those of 
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the face may participate. He states that in these cases the electrical 
excitability of the muscles is sometimes increased ; and there is Always 
an unduly persistent contraction after the excitation has been discontinued. 
ParaBsthesiw and paralgesise form part of the clinical picture of this group, 
to which Giovanni DIancone has given the name “ Myokimie.’^ According 
to this observer only five such cases are on record : his own, Bastianelli's, 
and others by King and^by Schultze. 

Another characteristic feature of»the distribution of the s^msms is that 
they may be strictly symmetrical on the two sides of the body. Not 
only may the muscular spasms be thus stiictly symnictrical, but they 
may also occur simultaneously in the same muscles on the two sides. 
The latter is hy% no means an invariable rule, however ; for instead of 
being isochronous, <ithe spasm on one side may bo followed by contraction 
of the same muscle on the opposite side after an interval which indeed is 
usually of very short duration. Symmetry is not invariably observed, 
however, for, in exceptional cases, one side of the body has been aftectc«l 
alone, as in a case described by Chauffard. 

Certain muscles are much more commonly concerned than others, 
although in any given case nearly the whole of the voluntary muscles of 
tjjie body may be aftected, with the exception of the ocular muscles, which 
are always spared. The muscles of the limbs are aftected more frequently 
than those of the trunk, and the latter more commonly than those of the 
face ; and, as we have alrejidy seen, the muscles both of the trunk and 
face escaped in Friedreich’s case, those of the limbs being aftected alone. 
The facial muscles wore free from spasm in about half the recorded eases. 
All the muscles of the limbs are not equally prone to the aftectioii ; 
the upper are more commonly aftected than the lower limbs, and the 
spasms usually seize the muscles about the shoulder girdle and upper 
arm, and those of the thigh, while the muscles of the forearms, hands, 
legs, and feet more commonly escape. Thus it is the proximal segments 
of the limbs that are most affected ; the distal segments are always much 
less so, while the most peripheral jmrts remain quite free from spasm. ^ 
The pectorals and deltoids are especially liable to be aftected ; in the 
legs the ^qua^riceps •extensor group, and, in the trunk, the abdominal 
recti, obliques, and the erector spinas. But even the diaphragm and 
cremasters may share in the s^msms. 

The extent to which any locomotor effect is produced by the spasms 
is a very Y^riable quantity. In Friedreich’s casoi the absence of any 

^ Til a young man, a well-built but rather delicate- look mg undergraduate, who consulted 
me for myoclonus about 20 year'^ ago, Ihe spa^ni w'os confined to the sartorina. When I saw 
liim this muscle in the left leg ivas affected alone, and such was, I believe, the usual state 
of things. But, if I remember aright, this niUMcle of the other leg was convulsed at times. 
The Ijmb wen qipte .stationary during the spasms. During my observation the jiatient was 
standing. My impression is that no other muscles were concerned, but unfortunately my rgites 
of the case are destroyed. There W'a.s a terrible history of alcoholism in the family, iftnl to 
this craving, 1 understand, my patient in his turn fell a victim at a lateitdate. Otherwise 
the members of the family wire big, vigorous persons with no morbi<l proclivity. However, 
I am under the impression that my patient had had rheumatic fever not long before^he spasms 
appeared. I w'a.s unable at that date to find any record of the spasnirnlic affection. — E d. 
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locomotor effect of the muscular contractions was regarded as one of the 
characteristic features of this motor neurosis, a feature which is shared ’ 
by many cases of the affection. Indeed the muscujar spasms may not be 
observed until the patient’s clothes^ arc removed, so as to reveal the 
muscular contractions. On the other hand, the sudden and severe shock- 
like contractions may throw the patient to the groifhd, and that, be it 
observed, without the slightest affection of consefousness. Between these 
two extremes we meet with all degrees of locomotion. Thus there may 
be a sudden shrug of the shoulders with an equally sudden drop ; or 
they may be drawn forwards or backwards ; or the forearm may be 
slightly flexed on the upper arm and then extended ; or the movement may 
be one of pronation or of supination ; more rarely of flexion or extension 
of the hand at the wrist, or of the fingers ; or the latto' may be separated 
or adducted. The spasms in the muscles of the lower limbs may result 
in rotation, flexion, or extension ; in stamping of the feet ; in swaying of 
the trunk from one side to the other ; or in its being jerked forward or 
backward, displacements which may also be brought about by contraction 
of the trunk muscles themselves. 

Attitude appears to have a distinct influence on the spasms ; for, as a 
rule, they are less pronounced when the patient is standing than wh§n 
sitting, and when sitting than when lying recumbent ; a state of things 
no doubt closely associated with the next problem, namely, that of 
the influence of voluntary movements on the spasms. This we may 
consider from two standpoints — the influence of the former in inhibiting, 
accentuating, or evoking the latter ; and the degree in which the latter 
interferes with the former. 

It will be remembered that one of the characteristic features in 
Friedreich’s first case was that voluntary movements inhibited the myo- 
clonic spasms, so that all such spasms ceased during the performance of a 
voluntary act. This has been the case in other recorded cases of myoclonus ; 
but it is as common to meet with cases in which, instejid of diminishing 
the spasm, voluntary movements actually augment it, or even evoke the 
involuntary spasms in parts quiescent up to the moment of the volition. 
Similarly, any form of mental excitement or physicsil fatigue will usually 
augment the spasms. In some cases all spasms are in abeyance so long 
as the patient remains quiescent ; while in others the spasms go on quite 
independently of repose, and may indeed, as we have already seen, be 
more marked in the »ecumbont than in any other posture, ^n nearly all 
cases the spasms cease entirely during sleep ; though in one, resorded by* 
Schiitte, although the more pronounced «clonic shocks ceased, fibrillary 
contractions persisted. 

Voluntary movements are not generally interfered with by the 
myoclonic spasms, even when the former evoke or intensify Ihe l^ftter ; 
but* in the more severe cases, with more pronounced locomotor effects, 
ordinary volifiitary acts are of course a good deal interfered with. Apart 
from sujh interference, however, diminution of motor powder is no part of 
the type ; nor is there any affection of co-ordination of movement, other 
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than interference with a voluntary act by the unexpected intmsion of 
some unbidden muscular contraction. * o 

Mechanical excitability of the muscles is usujilly increased ; and 
percussion of a muscle, or irritation of the skin, may suffice to evoke 
myoclonic spasms. » * 

The« electrical «?xcitability of the affected muscles is unaltered, but 
the application usually intensifies the spasm ; in some instances an undue 
persistence of the contraction of the^iuscle after shutting off' the current 
has been noted. 

Myoclonus ami epilepsy , — This association was i)rcsent in Unverricht's 
cases ; and the number of recorded cases in which the two s])iismodic 
affections have occurred in the same individual is rapidly on the inci-ejise. 
Two instances of •the kind were shown at a meeting of the Neurological 
Society of London by Dr. Ferrier in 1897 ; the patients were brothers, 
and the proposal was made to designate such cases “ myoclonus 
epilepticus,*’ — to distinguish them from cases of myoclonus iinassoeiatcd 
with epilepsy. The epileptic attacks commonly occur at night, and it is 
not unusual to be able to foretell a fit, as the myoclonic contraction.s 
Ijecome much worse during the period immediately preceding it. So, 
too, the spasms may be more intense for a time after an epileptic fit : in 
otTier instances, however, they are considerably less marked after the 
epileptic attack. 

Speech may be intei*fered with by the spasms in different ways : thus a 
sentence may be interrupted, ancl then after the pause be continued 
normally ; or the patient may pause to try to sto[) the s])asni ; or spasm 
i)f the tongue or muscles of the throat may cause the inteiTU])tion. (Jii 
the other hand, a word or syllable may be cut off’ by an uncxj)ected 
spasm ; or, as muscles of the trunk suddenly conti act, oi- those concerned 
with expiration, a word may be blurted out. 

Sensoi'y ^ihemmena . — If we except the class of cases wliich Ifiancom* 
proposes to call “Myokimie,” in which subjective sensory disturb- 
ances constitute an important part of the morbid group, there is, as 
a rule, a total absence of sensory phenomena in niyocloims. There ai e 
no para?st^}csi£e^ as Hirulc; and the muscular contractions, though in 
their violence and persistency often fatiguing, do not give rise to any 
l)ain, and there is no blunting of sensation. 'J here may, however, be a 
stiff feeling in the muscles, and pain in the l>fick ; and wandering jMiins 
in the limbs^ have been noted. Romberg s sign ^as been present in 
«onie case|. 

Reflexes . — The superficial r^jflcxes arc commonly increased, as in 
Friedreich^s case, though not necessarily so ; the tendon jerks may b<i 
either unaltered, increased, or diminished. The sphincters are unaffected. 

nychkid lUstnrhnnres . — Mental disturbances are excei)tional, although 
Raymond regards the intellectual faculties of the subjects of tliis diseftse 
as rarely quite normal. In a aise recorded by Stembo thA'c was some 
psychical (disturbance, wftich manifested itself by verl)al explosions which 
the patient was unable to prevent, and which resembled the condition 
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met with in convulsive tic (p. 877). In two cases observed by Bresh 
there was piDgressive enfeeblement of intelligence, and a fatal issue. 

Trophic disturba7u:es . — As a rule there are no trophic disturbances ; bi 
cyanosis of the extremities, profuse sweating, and similar vaso-motc 
troubles have been met with exceptionally. • 

Thoracic and Abdomirud organs . — An excess of indidhn has beempreser 
in the urine in some cases, and in greatest ameunt on the patient’s bai 
days ; but many cases of paramyoclonus, otherwise typical, show no sue 
increase of indican. 

Diargnosls. — The affections with which paramyoclonus is likely to b 
confused are chorea, electric chorea, convulsive tic, and hysteria. 

Choi'ea . — As regards the diagnosis between paramyoclonus and ordinar; 
chorea there ought, as a rule, to be no real difficulty! The spasmodi 
movements in chorea resemble voluntary movemonts, and are the resul 
of contractions of groups of muscles in synergic combination. How fa 
this is from being the case in paramyoclonus I have already shown. Then 
again, voluntary movements usually evoke the movements of chorea, wherea: 
in paramyoclonus it commonly happens that the involuntary movements 
are inhibited by volition. Furthermore, in chorea the movements are 
commonly unilateral ; in paramyoclonus symmetrical affection of simil^i 
muscles on the two sides is the rule, unilateral affection being ar 
extremely rare event We have already seen that the face is affected 
only in about one-half the cases of paramyoclonus, whereas facial grimaces 
are among the most common manifestations of chorea. 

Electric chorea . — If by electric chorea we mean the affection described 
by Dubini (vide p. 864), there should be little difficulty in diagnosis, in 
spite of the occurrence of epileptic convulsions; Dubinins disease is attended 
with high temperature, progressive paralysis with muscular atrophy, and 
loss of faradic excitability of the muscles ; it runs an unfavourable course 
and terminates in death. There is much more likelihood of mistake in the 
cases of ordinary chorea in which the spasmodic movements are so sudden 
and rapid as to have suggested the name of electric chorea ; but, in spite 
of this resemblance in the rapidity of the contractions, attention to the 
points indicated in the diagnosis of ordinary clvi>rea s^ulc^. serve to 
distinguish this variety also. In the hysterical affection which has been 
called electric chorea the presence of the usual stigmata of hysteria are 
present, as a rule, and serve to distinguish it ; moreover, as in chorea, 
the contractions are ^f synergic groups of muscles, such as cap be brought 
into action by an effort of the will, not of isolated muscles or of parts«of^ 
these. The condition described by Henoch as electric chorea appears to 
be none other than a form of tic or paramyoclonus ; and in one of his cases 
the condition was associated with epilepsy. 

^ Convulsive tic . — If by this is meant facial spasm there is» nd possfcility 
of Confusing the two conditions ; for in paramyoclonus the face is com- 
monly spared, and when affected it is only as a pait of a more general 
exhibition of spasm. Moreover, facial spasm is dommonly uni^iteral, and 
even when it becomes bilateral one side of the face is usually more 
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niarkedly affected than is the other. The clonic spasms become 
more and more rapid during the attack until, when at its Jioight, they 
may so run into eacjji other as to result in tonus ; then, as the attiick 
is passing off, the clonic spasms become slower and slower until they 
ultimately cease. The spasms are restricted, as a rule, to the distribution 
of the facial nerve, % restriction foreign to paramyoclonus as regards any 
nerve-supply ; they are evoked by voluntary movement or emotion, and 
are never inhibited by the former jos is so often the case in paramyo- 
clonus. . 

If, on the other hand, by convulsive tic is meant the generalised aflection 

the “ maladie dcs tics convulsifs ” of French wi iters (p. 873) — then there 

is more likclihoctl of confusion. In this condition, however, there is a 
peculiar mental state, and the face participitcs in the spasms which take 
the form of gestures ; ^here is an impulsive tendency which the jiatient 
cannot resist, and which may be exhibited by the imiUitioii of some 
gesture (echokinesis), the repetition of words (echolalia), or a tciidency to 
blurt out obscene words (coprolalia). From this it will bo obvious that 
there is little real similarity between the two neuroses ; but examples of 
connecting links, as it were, between the two affections may aiuse a little 
(lifficulty at times, as in the case of a patient, like that observed by 
Stembo, in whom the myoclonic spisms were associateil with an irre- 
sistible tendency to ejaculate ccrtfiiii words and sentences. 

Probably the most difficult problem in the diagnosis of 
l)aramyoclonns is its distinction from hysteria. Indeed, in some 
we are^to admit that cases like that recorded hy Hottmaiin arc m rc.dity 
cases of hysteria in the guise of paramyoclonus, the distinction hecomes 
well-nigh impossible. For without the presence of some of the usual 
stigmata of hysteria to assist us such a case presents no diftmences fiom 
thf group which has been separated from the other motor ncii.otie 
groups and designated paramyoclonus. M^en epileptic 
diagnosis is mi^e certain. But, aprrt from this, if we attribute 
hysteria only such spasmcxlic movements as can be reiiroduccil b> an 
effort of the^will (the proper position to take in the matter, 
me) then the distinction between the siiasms of hysteria and those 
paiimvocfoniil at once becomes evident. Moreover, in hysteria it woiihl 
be unusual not to find some of the stigmata of this affection in addition 

1. usually slowly yrogrsssiv. up to » 
•ceruT stagi; then it may remain stationary for many years, am the 
patient may ultimately die without any period of freedom fiom the 
spasms In exception^ cases it has been said to run a rapid course, .«id 
rend fatellv%rithin a few months of the time of onset. Spon- 
uvuSlu. rstoJrios, or recoveries umler £ 

the other hand, relapses are common, 

existed it is apt to recur ; more especially if the patient be again expose 
to the inflpente of wha« seemed to be the immediate cause of the first 

attack. 
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Pathology. — No changes have been found in the iieiiro-musculcu 
system to account for the condition. Certain authors, notably Mobiiis, 
Strumpoll, Hirt, and Pitres, attribute myoclonus^ to hysteria; others, 
while admitting that there is a motor neurosis distinct from hysteria to 
which the appellation myoclonus or paramyoclonus is* applicable, neverthe- 
less consider that hysteria may present itself under the ^uise of myoclonus. 
Thus Hoftmann has recorded a case, which ho regards as of this nature, 
occurring as the result of a shock in ^ girl, sixteen years of age, who had 
had a similar attack four years previously. Botticher, who recognises 
two principal types of the affection, attributes the paramyoclonus of 
Friedreich to hysteria, while regarding the myoclonus of Unverricht as 
identical with Huntington’s chorea (p. 859). 

That hysteria should manifest itself in a manna?.* ‘more or less re- 
sembling the clinical picture of a myoclonus is scarcely surprising, when 
we remember how closely hysteria may simulate the manifestations of 
other aftections of the nervous system ; and especially when we remember 
further that paramyoclonus itself is a functional motor neiu*osis. But 
the following considerations, among others, indicate that all cases of 
paramyoclonus cannot be hysterical. 

Perhaps nothing is more opposed to the hysterical hypothesis than 
the association of myoclonus with epilepsy. Again, in the present 
malady there is little evidence of the concomitance of any of the \isual 
stigmata, one or more of which wc expect to find in a subject of hysteria. 
Moreover, were the condition hysterical, it would be not a little strange 
that men should be more commonly affected vnth. myoclonus than 
women. While admitting, then, that hysteria, in the character of its 
manifestations, may resemble paramyoclonus, there appear to l)e good 
grounds for discarding the hysterical hypotheses, as inadequate to account 
for this kind of motor neurosis. 

Another conjecture is that myoclonus belongs to the group of chronic 
choreas. It is not improbable that a good many cases recorded as 
“electric chorea” belong to the group iioav under discussion. I have 
already pointed out that some confusion has arisen in the use of the name 
“ electric chorea ” for some cases of ordinary chore® in whmh tjje muscu- 
lar contractions have been unusually sudden ; whereas others reserve the 
name for the so-called Dubinis disetise. The chances of confusing 
Dubini’s disease and myoclonus is the greater as^ both may be associated 
with epileptic attacks; but the loss of motor power attended ^vith atrophy 
of the muscles and loss of faradic excitability which form p.vt of the* 
clinical picture of the former affection « serve to distinguish it from 
myoclonus. 

I have already compared paramyoclonus with “electric chorea,” with 
thp “ maladie des tics,” and with Huntington’s chorea. i • * 

*A third view finds favour with LugJiro and others. Acconling to 
them the muscular spasms in myoclonus are the “ exteriorisations,’’ so to 
speak, of a general myoclonic sUite of the iieurorA of the centrjil nervous 
system ; a state that may find expression in the fibrillary tremlding of 
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neurasthenics, fibrillary chorea, or paramyoclonus of Friedreich, wlien the 
1 neurons of the anterior horns of the spinal cord are the seat o^» the morbid 
change \ in electric chorea and common tic, when the motor neurons of 
the second order are involved ; and “ maladie des tics,” when the psycho- 
motor neurons are implicated. • 

And B lastly, muJt be mentioned WagneFs suggestion that we shoidd 
perhaps look to the thyroid for an explanation of the condition, as the 
muscular spasms of animals after ejctirj>ation of the thyroid resemble 
those (Jf paramyoclonus j and, indeed, that in a case of his such spasms 
were cured by thyreoidin. 

There is an equal want of unanimity of opinion as to the part of the 
ncuro-muscular sy§tcm that is at fault. Of the diftcrent views advanced, 
that of Popow, wki^h supposes the defect to be in the muscles them- 
selves, may be dismissed at once. The points on which Popow bases 
his opinion are some of them erroneous, while others are too speculative 
to call for serious consideration. 

Friedreich’s view, subsequently supported by Unvcrricht, that the 
scat of disturbance lies in the anterior horn cells of the 8 ])inal coni, has 
many adherents, including Lowenfeld, Marie, Ventick, and others ; and 
one of the strongest arguments in its support is the symmetricid distribu- 
tion, and in some cases the isochronicity, of the myoclonic sjvasms. Against 
this view Minkowski and others have urged that tins muscular spasms 
are essentially clonic, whereas sjiasms of S2)inal coicl origin arc tonic in 
character ; but Unverricht points out that the neurons of the brain and 
spinal cord may both be concerned in tonic or clonic si>asms, and that 
clonic sjmsms may derive from the spinal cord even after it has been 
separated from the brain. Turtschaninow has succeeded in evoking 
clonic muscular contractions cxperimentidly in dogs, the spasms resem- 
bling the myoclonic contractions observed in Unvcrricht’s cases ; and he 
found that the contractions continued even after ablation of the cercjbrum, 
section of the cerebral peduncles, or transverse section of the S2)inal cord 
high up. 

Most of those authors who have opposed the su|)position that the 
spinal cord is the seat qf the disturbance, have advanced, as an alternative 
hypothesis,*thaf derangement of the motor neurons of the cerebral cortex 
is concerned in the sj^asms ; among them may be mcntitiiied Pubino, 
Scppilli, Minkowski, Grawitz, and liaymond. 

It has been urged that the frequent association of epilepsy with 
mypclonus^is a strong argument in favour of the cerebral origin, as the 
former disease is essentially an qffection of the cortex cerebri. So, too, 
the fact that the myoclonic spasms are increased before and after the 
epileptic attacks has been regarded as additional evidence pointing to the 
l)rol)able dopeydence of the two conditions on some defect in thf 
same part of the central nervous system. As I have said, the cloific 
character of the spasms has been regarded as another point 2 li favour of 
the cortical basis of the* aftection ; and it has been stated further by 
some writers, such as Itaymond, that, besides the influence of ’moral 
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causes in evoking or exaggerating the spasms, the intellectual faculties ot 
the subject of myoclonus are rarely quite normal. The presence of 
athetoid movements and hemianaesthesia, in a case observed by Minkowski, 
is also regarded as supporting the cortical origin. The chief points 
urged by Unverricht and others agsCinst the attribution to the cerebral 
cortex are that the spasms are symmetrical and oftidn isochroi\pus, that 
they involve single muscles or parts of museles, and that even when 
groups of muscles are simultaneously involved they are not such as act 
together in synergic combination ; whereas in all spasms known to be of 
cerebral origin the muscles inyolved are those which are brought into 
action synergically, and which result in co-ordinated movements like those 
of volition ; so that flexion of the elbow, for instaneq. may be a conse- 
quence of the contraction of the group of muscles C9n2erncd in bringing 
about this movement, but that isolated contraction of a muscle, as for 
instance of the supinator longus, is never met with. It has further been 
pointed out that the most delicate electrical stimulus applied to the 
cerebral cortex can only evoke contractions of a group of muscles con- 
cerned in some particular movement, and never of an isolated muscle. 

The last suggestion that we have to consider is that, according to the 
phenomena, the motor neurons both of the brain and spinal cord may be 
affected ; and that the neuroclonic state existing in the neurons of the 
anterior horns of the spinal cord or their homologues in the medulla 
oblongata and pons, may give rise to myoclonic spasms ; whereas an 
altered state in the neurons of the cerebral cortex may be subsequently 
and secondarily induced, giving rise to epileptic attacks. Or again the 
altered condition of the cerebral cortex, and the consequent epilepsy, may 
be primary, and the neuroclonic state of the neurons of the spinal cord 
may appear subsequently. 

In the present state of our knowledge of this subject all such argu- 
ments are of necessity largely conjectural \ nevertheless, there seems 
much to recommend the last hypothesis. Indeed, it seems to me that, in 
a manifestation of a degenerative condition of the central nervous system, 
the degenerative changes in the neurons of the cortex, depriving them 
of sufficient control of the spinal neurons, may be, in part at least, 
responsible for the neuroclonic state in those of the spin^ corcl ; whether 
they themselves are so altered as to give rise to epileptic fits or not. 

Treatment. — It is naturally of primary importance that measures 
should be adopted ^.o improve the general condition, and to bring about a 
more stable condition of the motor neurons of the central ner^jous sytf em 
by improving their nutrition. Although the affection manifests itself so 
often without any evidence of an exciting cause, such should always be 
sought for, and if still found in action should be promptly dealt with ; 
Jor it must be remembered that the longer some peri^erbed action of 
the motor neurons continues the more difficult it becomes to break them 
of a habit Established by frequent repetition. 

Cures have been credited to the applicaticn of the constant current 
along* the spinal column ; indeed it has been asserted that t^is mode of 
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treatment rapidly brings about recovery. Three points must be borne in 
mind, however : some patients recover spontiineously, Some ^ire jmssibly 
instances of hysteria in the guise of paramyoclonus, and, lastly, supposed 
cures have proved to be but temporary cessation of spasms which have 
returned after a sho^^t interval, and^have persisted up to the time of the 
j)atient’i death : this was the case with Friedreich’s patient. 

Hydropathic methods have also found favour in the treatment of 
myoclonus, either alone or variously /jombined with electiical treatment. 

of drugs, arsenic, given in large doses, has the re})utjition of procuring 
recovery in some cases. Chloral controls the spisms temporarily, but 
when its use has to be long continued it loses its effect The bromides 
have much less ir^fluence over this condition than over epilepsy. 

J. S. UisiKX Kusskll. 
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SALTATOEF SPASM 

Syn . — Saltatoric spasm ; Static reflex spasm. 

This is a rare affection in which clonic contractions of the muscles of 
the lep arc evoked directly the subjects place their feet on the ground 
with the result that the patient is raised a variable distance in the air 
and then let down again ; the same thing being repeated time after time 
as long as the erect posture is maintained. 

Bamberger described the first two cases of th^s variety of spasm in 
1859 ; and similar cases were published subsequently by Beigel, Gutt- 
mann Frey, Gowers, and others; l>ut the total number of recoixled cases 
IS small. 

Both sexes are prone to the affection, though males appear to be 
attacked a little more frequently than females. Cases of the kind have 
been met with at different ages between ten and seventy years. 
Pronunent among the etiological factors, in the majority of cases, is 
debility induced hy disease, old age, or certain excesses ; in all of which 
states depression of the nervous system is apt to occur. In a minority of 
cases epilepsy, hysteria, and other functional disturbances of the nervous 
system have preceded the appearance of these spasms, while in some cases 
the spasms seem to have been a manifestation of hysteria. In one case a 
convulsive seizure was the immediate precursor of the saltatoric spasms. 
Apart froin the condition following immediately on some debilitating 
illness, as in one or two cases, no immediate cause can, as a rule, be 
traced. In Frey's case the saltatoric spasm was really a symptom of 
chronic myelitis; paresis, muscular atrophy, and contracture formed part 
of the clinical picture. 

The onset is usually a])rupt, though in exceptional instances pre- 
monitory symptoms have been met with, such as stiffness yi th^ legs or a 
subjective sensation of it, a sense of weight, or tearing pains ; in other 
cases slight tremor has lieen observed. 

The essential feature of the affection consists in alternate contractions 
of the flexor and extensor muscles of the legs, which may be sufficiently 
violent to throw the patient repeatedly into the air, — even to the ground^* 
unless he happen to be supported. In these or various jumptng or 
hopping movements the feet leave the ground ; Imt when the spasms are 
less severe the heels are drawn up, while the toes remain on the floor. 

I .have said that the spasms are induced directly the sob of the*’ foot 
tou'ehes the ground, and are repeated in rapid succession as long as the 
erect posture'^’is maintained. In the sitting or recumbent postures there 
is usually a complete cessation of all si)asm, tllough slight rigidity or 
clonic spasm may persist for a short time; yet even in these positions 
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the spasms can, as a rule, be evoked in slight degree by pressure on the 
5oles of the feet. Muscles of the lower limbs other than those which act 
on the ankle joint iriay be involved, for in one of Sir William Gowers’ 
cases those acting on the knee and kip were thus affected. The distribu- 
tion of the spasm irj different cases varies a good deal ; so that, although 
the spasms described in the legs arc the chief character of the affection, 
muscles of the back, face, neck, and even of the pupils have been concerned 
in some cases. Thus in Bamberger’s second aisc opisthotonos was })roduced 
by the conti'action of the trunk muscles ; in his first there was spism of 
one side of the face, and the pupils were alternately dilated and conti’actod. 
The spasms induced by standing do not spread to the arms, but slight 
spasms have beei[ observed in the muscles of the anus when certain 
voluntary movemeifts were peiformed by the imticnt in the recumbent 
posture. Mental influences cause an exacerbation of the spasms in some 
patients, in others arrest of the spasms is thus brought about. 

The spasms usually continue for sevcnil months ; exco])tionally the 
duration has been less thaii a month ; in one patient the duration was 
only a few days, in another they continued U]) to the patient’s death, six 
years after their first appearance. Kccovcry is usually gradual, and the 
spiisms may recur after an interval of perfect freedom. 

Motor power is unaffected, as a rule, but a \erv slight degree of 
enfeeblement bis been noted in some cases after the spasms hml been in 
existence for some time. Tenderness of the spine has been found in 
some cases ; and subjective feelings of dull pain in the legs, without 
cutaneous hypersesthesia or anaesthesia, has been noted. In addition to 
the peculiarities already described in one of Bamberger’s j)aticnts, dyspmea 
and palpitation also were present. 

In the case in which the spisms continued for so many ycais death 
was the result of enteric fever ; in a case recorded by Kollmann death 
resulted from other severe disturbances of the nervous system. 

All the evidence at our disposal points to the si)irial cord as the scat 
of the morbid changes. Moreover, it would seem that the abnormal 
irritability concerns especially the centres of the co-ordinated movements 
of jumping. It is interesting to note here that Freusberg determined 
that in animals alternating flexion and extension of the legs can be pro- 
duced in the lumbar enlargement of the spinal cord. Woroschiloff, on 
the other hand, found that, in the rabbit, a centre concerned with the 
co-ordination^f springing movements of the legs exiAs in the upper part 
of the spiflal cord. 

Freusberg’s results obtain su\)port from an observation by Sir William 
Gowers in man, in a case of paraplegia with evidence of a transverse 
lesion jin th^ thoracic region of the coni with complete motor paralysis; 
in this patient ^pressure on the soles of the feet evoked alternate flexi/^i 
and extension at the hip, knee, and ankle joints, so that t]^e feet were 
drawn up and pushed dojvn alternately. 

Frey a^ributed the spasm to ten.sion of the muscles, and showed that, 
in his case, the reflex action did not take its origin in the skin ; but from 


I 



902 


SYSTEM OF MEDICINE 


one of Bambergei’s cases, on the other hand, it would seem as if the 
latter mode of origin were possible. 

Diagnosis. — The jumping may suggest spasmfcdic tic, or one of the 
allied conditions that have been described in tha^ section; but apart 
from the fact that in saltatory spasm no muscular, contractions occur 
except when pressure is made on the feet, the lower limbs are tfie parts 
most characteristically affected, and therb is no tendency to explosive 
utterances or mimicry, nor to fiied ideas — features which are so 
prominent in the clinical picture of convulsive tic. There is little 
likelihood of confounding the condition with chorea, for, though the 
involuntary movements of the legs in that affection may be exaggerated 
by walking, they are usually also well marked wh^n the patient i.s 
recumbent ; moreover, they arc wanting in the regifiarity and precision 
of those of saltatoric spasm, and are increased when the subject is under 
observation. 

Treatment does not appear, as a rule, to influence the course of the 
malady ; and, though morphia seemed to have a beneficial influence in one 
of Bamberger’s cases, sedatives appear useless. In one of Sir William 
Gowers’ cases the manifestations of the affection were dissipated, on the 
second day of attack, by means of free diaphoresis in a hot air baf^h. 
The line of treatment on which most reliance must be placed is 
that of administering tonics, and adopting other measures calculated to 
build up the system generally and to improve the tone of the nervous 
system. 

J. S. Eisien Russell 
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HEAD-XODDING 

Syn. — Head jerking ; Sfodding spasm; Spasmus nutans: Salaam spasm : 

% Gyrospasm of the ; Eclampsia rota ns. 

Introduction. — This is an affection of early infancy in which nodding, 
lateral or rotatory movements of the head occur from time to time, with 
or without nystagmus. 

Of the names* that have been proposed for the condition, “ Head- 
nodding,” imperfect a6 it is, is on the whole the most satisfactory ; 
some of the others suggest a spasmodic character, whereas the movements 
are peculiarly free from spasm ; and others again are apt to lead to ctui- 
fusion with a somewhat different affection — known variinisly as “epilepsia 
nutans,” “eclampsia nutans,” and “tic salaam,” — which is a form of 

epilepsy. , 1 u- 

• The first published observations said to bo on head-noflning were 

by Komberg and Henoch in 1851. In 1890 the late Dr. Hadden 
published a paper on the subject in the Liincet, and subscciuently another 
account, based on a larger number of observations, in the St. Thorniw s 
Hospital Reports for the same year. Two years later Dr. Peterson of 
New York recorded his experience of five cases of the affection m a 
paper entitled “Gyros|)asm of the Head in Infants.’' Among those who 
early called attention to the condition in this country are Dr. btephen 
JSIackenzie and Dr. Gee. 

Causation. — No special hereditary influences appear to have boon 
traced in the large majority of these cases; but in exceptional mstenecs 
more than one member of the same family has bccnaftected. MGilliviay 
has, however, recorded a remarkable series of cases in which nystagmus 
and head movements were met with in adults in whom the condition was 
congenital»and.rf!ould be traced with certainty through four generations, 
and there is a probability that the manifesUtions of the malm y had 
appeared two generations earlier still. The condition is essentially one 
of early infancy, most cases occurring under one year of age, the majority 
between six -And twelve months ; though Henoch kas recorde<l a case in 
'a dhild arf old as three years. In M'Gillivray’s cases the iiaticnts reached 
adult life with the malady still mpon them ; and Bannatync has reconled 
a case, in a man aged forty-three years, in whom the affection dated from 
birth or soon after. The age position in a family seems to make no 
difference, and, according to Hadden’s figures, males and females appear 
equally liable, though Aldrich alleges a preponderance of females, a state 
of things which obtained in Raudnitz s series of cases. 

Henoch attaches especial importance to dentition as an impediate 
cause, although he suggests that other forms of reflex irritation may be 
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similarly operativ/3. ^Hadden, however, met with cases in which dentition 
neither caused nor aggravated the movements ; and in most of his cases 
the usual local and general signs of disturbed dentition were absent. 
Moreover, head -nodding may mak^ its appearance at a time when 
teething is not active, as for instance at the age* of two months, and 
even younger. Peterson’s observations also fail t5 support Henoch s 
view. It is, however, worthy of note that relapses have occurred in 
cutting of a tooth, and that in «i:ases of head -nodding teething is 
occasionally late and slow, even in the absence of rickets. 

The children are usually in excellent health, and there appears to be 
no reason to regard artificial feeding as a factor in causation. Although 
only two cases in Hadden’s first series presented signs of rickets, this 
condition was evident in nine out of the twenty-on^ cases of his second 
series. Congenital syphilis appears to play no ' part in the etiology. 
Any debilitating disease may aggravate the movements ; whooping-cough, 
for instance, measles, and aphthous stomatitis have played this secondary 
part. 

The patients have, as a rule, been born in natural labour ; but after 
birth a history of falls and blows to the head has been obtained often 
enough to justify the belief that such traumatic influences may play«,a 
part in the causation; indeed, Peterson, Hirsch, and others regard 
traumatism as the most potent of the proximate causes. Peterson 
reminds us of the effect of a severe concussion of the brain in adults in 
evoking nystagmus, although this is only temporary. Some of the 
relapses that have occurred after the movements had ceased have 
certainly been closely related to injuries. 

There does not appear to be any close relation between this affection 
and the convulsive state in general. In only three of Hadden’s second 
scries of cases was there a personal history of convulsions, although in six 
instances other children in the family had had convulsions. 

Some of the children have had a peculiar way of looking at objects ; 
but most careful testing of vision in these cases has failed to discover any 
defect, and the ophthalmoscopic appearances have been normal. 

Pathology. — As none of the cases of head-ndllding appetr to have 
furnished an opportunity of necropsy, we know nothing of its morbid 
anatomy. It is highly improbable, however, did the opportunity for 
examination present itself, that any gi'oss changes would bo found in 
the nervous system Ijo account for the affection. The malady obviously 
belongs to the large group of functional neuroses in which no morbief 
histological change is to be detected by the most delicate methods of 
examination that we have as yet at our command. Consequently, 
as with the other membera of this great group, its pathology is uncertain 
aqd obscure. 

**01 the different sui'mises concerning its nature that of Hadden has 
most to recoftmend it ; he regarded the symptoms as due to instability 
of the qiotor centres of the cerebral cortex with coTisequent disav^ngement 
of movements during their evolution in the infant. He points with 
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much leason to the fact that the fii’st acquir^ itiovemeiits of the 
young child are those of the head and eyeballs, which do* not become 
narmoniously associati^d until the fourth month ; indeed, for a consider- 
able time after this date the voluntjiry movements of the hojui are ataxic. 
If, moreover, evolution in some of these children is unusually rapid, as 
seems to be the case, there is still greater reason win” the movements c^f 
the head and eyes, beihg precocious, should be specially liable to dis- 
arrangement. • 

In short, the voluntary or jnirposive movements of the bead aiul 
eyes are not at that age sutiiciently registered in the psycho -nn)tor 
centres of the cortex, and dissolution results from the inability of the 
cortical centres cope with work which has been too carl}^ exjiected of 
them. * » 

Others have regarded the condition jvs more of the nature of a habit 
or trick, and thus allied to the simple tics or habit- spasms of later 
childhood. 

Symptoms. — Two symptoms are pre-eminent in the clinical picture of 
this affection ; spontaneous movements of th(? bead and nyst;igmus. 'J'his 
statement is in .accord with my own experience, and is further su])porte<l 
Ijy most of the published records of such cases ; though at variance with 
the experience of Peterson, who concluded that nystagmus is not usually 
associated with the head movements, but is only an occasional con- 
comitant. Despite Peterson^s view, however, there can be little <lo\ibt 
that the condition which permits the nystagmus is an integral part of 
the morbid state which peraiits the head-nodding. 

Although the affection is spoken of as “ head-nodding,” as a matter 
of fact fi pure nodding movement, such as is marie in giving assent, is 
rare. When it occurs it exactly resembles the movements of the head of 
a mandarin doll. In one of Henoch’s cases the whole of the body was 
bent forward as well as the head, so that the movement more clr)sely 
resembled a s«alaam ; but it seems possible that this was a case of 
eclampsia nutans rather than one of the class we are now considering. 

A lateral movement of the he.ad, such as that which signifies negation, 
is the m^st cpmmoif. Hadden evidently distinguished simple lateral 
movements of the head from rotator}^ movements ; but this distinetimi is 
iiot obvious in the writings of others, and in the cases which I h.ave 
myself seen the lateral movement was one of rotation. In all of the five 
cases obser'^d by Peterson the movement was shnply rotatory, even 
^without Any nodding. 

The nodding or lateral movements may be present alone ; but more 
commonly they are variously combined in the same case ; thus the one 
movement may be observed at one time while the other is seen at 
anotfier ; thej^ niay alternate during the same period of the affection, ^at 
one moment the one, at the next the other manifesting itself ; or the one 
movement may run so rapidly into the other as to make ^t difficult to 
say which is the dominant factor in the combined movement which 
results. Henoch found that in many cases the rotation movements were 
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most marked and the nodding only slight ; though he met with nodding 
more frequerftly than did Hadden, who only met with pure nodding in a 
single instance, and in this case the child’s mother said that lateral 
movements were present sometimes. ^ 

The movements of the head vary in rate in different cases ; they are 
usually slow, though in some instances they are mucrf more rapid ; they 
may he almost constant, or may occur at varying intervals. Nearly all 
observers are agreed that the movetnents are especially prone to goccur 
during efforts at fixation and during excitement; Peterson, on the 
contrary, stated that they became arrested when the child’s attention was 
called to an object. The movements always cease when the child lies 
down, when it is asleep, and, according to Mills, v^ien its eyes are 
covered. * 

As I have already said, nystagmus is usually* present, and, like the 
head movements, it may be almost continuous, or may occur from time to 
time at varying intervals. It may be vertical, horizontal, or rotatory ; 
and, although usually present in both, one eye may be affected alone ; 
even when present in both, it is not uncommon for it to be more 
pronounced in the one eye than in the other ; moreover, the charactpr nf 
the nystagmus may be different in the two eyes. 

The nystagmus may come on simultaneously with the head move- 
ments, may precede them, or may follow them. Now, as head movements 
may occur alone throughout the whole course of the affection, may there 
not be cases essentially of the same nature which manifest themselves 
only by nystagmus — albinism and obvious defects of vision being of 
course excluded ? In my opinion there is much to be said for this view, 
and little against it. 

When nystagmus and head movements are associated at the same 
period of the affection, they may occur simultaneously, or the two 
conditions may alternate, so that at one moment head movements are 
seen, and at the next they are replaced by nystagmus. The nystagmus 
is much more rapid than the head movements, and has an independent 
rhythm even when the two phenomena occur simultaneously. The 
usual rate of nystagmus is about four to six movetfionts ufir second. It 
cannot bo said that any one variety of nystagmus is constantly related to 
any given movement of the head (as, for instance, vertical with nodding, 
and horizontal with lateral movements) ; for, although in some cases such 
a relation obtains, iit others every variety of combinations lis met with. 
When the nystagmus is unilateral the head may move eithev to tBat* 
side or away from it. * 

The nystagmus, when absent, may be evoked by any attempts at 
fixation, and also by forcibly restraining the head movements ; so. too, 
either of these devices will accentuate nystagmus already present. It 
has*^been noted further that the nystagmus may be more pronounced in 
certain positfons of the eyes than in others ; thus in one of Hadden’s 
cases it^was most marked when the eyes were directed to onr side, and 
least so when they were turned in the opposite direction ; in another 
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child the nystagmus was especially evident when the jeyes were directed 
upwards. Moreover, the character of the nystagmus may ichniigc with 
alteration of the position of the eyes, as in Gordon Norrio’s uvsc, in 
which a horizontal nystagmus tendpd to become vertical when the eyes 
were turned upwarfis. The eyelids shared in the movements of the 
globes fn one of HMden’s cases. 

Another ocular defeat that has been met with in some cases of head- 
nodding is strabismus, which appears usually to be convergent. Instances 
of this association have been reported l)y Henoch, Geo, Hadden, and 
Peterson \ and slight transient squint was noted in a case recently 
recorded by Aldrich ; Bannatyne’s case in the ad nit also presented this 
phenomenon. I a one of Hadden’s cases, in which nystagmus was absent, 
the movements of* the head were preceded by lateral deviation of the 
eyes. * 

The pupils usually present no abnormality, tho\igh the condition of 
hippiis was present in Norrie’s case and in one of Hadden’s. The latter 
observer also found the reaction of the pupils on convergence poor in one 
case, and in another, in which nystagmus was limited to one eye, the 
pupil on that side acted bettor consensually than on direct stimulation. 
Vi all the cases examined the discs have been found normal ; in two of 
Hadden’s patients the fundus was light coloured ; in one of these there 
was a slight crescent of atrophy round the disc, in the other there was a 
deficiency of retinal pigment. 

I have said that there has been reason to suspect faulty vision in 
some cases, though careful testing of sight has failed to estimate any 
defect of the kind. One of Hadden’s patients threw its head back, and 
partially closed its eyes on looking at an3^thing ; another of the children 
looked at objects sideways, and usually to the right ; in a third the 
mother believed that the child could not sec with the left eye, because, 
when its attention was directed to anything, it turned its heacl tf) the left 
and “ looked out of its right eye,” Yet in none of these cases was Mr. 
Marcus Gunn able to make out any defect of sight, and the ophthal- 
moscopic appearances were normal in all of them ; it is worthy of note, 
however, Ahat-^n the*third child referred to above nystsigmus was limited 
to the left eye, and may have accounted for the child's preferring Uj 
make use of the right eye alone in looking at an object. Indeetl it 
seems probable that some form of visual defect, or possibly nystagmus, 
must accou’st for the children’s behaviour in these oases. 

• AttJcks of momentary loss of consciousness occur in some cases of 
head-nodding ; the head and eyes may be turned to one side, but without 
anything of the nature of a general convulsion, the seizure resembling 
rather attacks of petit mal. In none of these cases has a fjersonal or 
family histol^ of convulsions been obtained, and none of them has bjoen 
known to fall into genuine epilepsy later in life. '• 

Mentally the children are usually particularly brj^ht, in some 
instancee^ even precocious, taking notice unusually early ; on the other 
hand, in a few exceptional cases, there has been distinct mental defect. 
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In the latter cas^, it has usually been that the child, intelligent and 
happy when* it first came under observation for the head movements, 
subsequently became cross and passionate, or les% intelligent, irritable,* 
and forgetful ; in one of Hadden’s^ cases, a child whose intelligence 
was above the average had occasional outbursts of laughter. But so 
far as can bo ascertained, even in cases of this kind, n<J permanents mental 
defect results. 

One other symptom, present ii^ two of Hadden’s cases, mqst be 
referred to, namely, rigidity in the muscles at the back of the neck ; a 
fleeting phenomenon, like the other manifestations of the affection. In 
one of the cases the head was retracted, and when passive attempts were 
made to draw it forward the child cried. 

Progrnosls is highly satisfactory ; in time total cesb^tion both of the 
head movement and of the nystagmus has been noted in the majority of 
the cases, though the latter usually persists longer than the former. 
The duration, however, varies in different cases, and whereas, in some 
cases, all movements may cease in the course of a few weeks, in others 
they continue for months. Moreover, after they have ceased, they tend 
to recur under any exciting or debilitating influence ; or the nystagmus 
may recur without the head movements. In one of Hadden’s cas^ 
nystagmus was still present after a period of seventeen months, and we 
have seen reason to suppose that the condition may persist to <an 
advanced age, as evidenced by M^Gillivray’s and Bannatyne’s cases. 

Treatment. — It is probable that without treatment most of these cases 
would end in recovery in the course of a few months, or it might be of 
years ; but they certJiinly appear to be favourably influenced by treatment. 
The drug which appears to be of most service is bromide of potassium, 
given in doses of one and a half to three grains, three times a day, to 
infants at the age when the affection is most commonly met with. It is 
especially important that bromides should bo administered in the cases in 
which attacks of loss of consciousness occur ; moreover, such treatment 
should be continued for a longer time than would otherwise be necessary. 
Belladonna may be combined with the bromide, and later steel wine or 
syrup of the phosphate of iron may be substituted^ for sQflatiyes. The 
latter measures are especially indicated in the exceptional cases in which 
nutrition is poor, or there are any evidences of rickets, when cod-liver oil 
or some preparation of malt will also be found useful. 

J. S. Risien SusgELL. 
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ECLAMPSIA NUTANS 

Syn. — Epilepsia nutans ; Salaam con nil do ns , Spasmus nnfans: Tir salaam. 

Newnham furnished the first satisfactorily recorded account of cases 
of this kind in 1849 ; a year later Willshire published a case, together 
with an account of the salient features of the atrcctioii. In this stiinc 
year two cases were recorded in Germany by Faber, and, according U) 
him, Romberg would seem to have been the only Geniian observer who 
had previously noticed it. 

The malady is one of childhood, nearly all cases occurring between 
the period of first dentition and puberty ; it is characterised l)y pcculiai- 
bowing movements of the body, the whole trunk moving forward and 
downward, so that sometimes the head nearly touches the knees ; in other 
cases, however, the body and head are only bent slightly forward. This 
movement occurs in jiaroxysms which may be repeated as often as fiO 
to 140 times a day ; and each attack may be made up of 20 to 1()0 
bowings. In other instances the att^xek has occurred once a day only, 
and that at some stated hour, as for instance, in one of Falier's cases, at 
11 A.M. ; a second attack sometimes occurred in the evening. Some- 
times the patients are free from attacks for intervals of a few days. 
Nodding ipovements if the head accompiny these “ Salaam ctjuvulsions,” 
as they have been called ; moreover, nodding movements of the head may 
be the first abnoi-mal phenomenon, the bowing forward of the trunk 
being added subsequently, as in the case of his own child recorded bv 
West in I8\l. 

The severer bowing attacks have been observed to follow sleep ; an<l 
it is said that their severity appears to be sometimes proportional t<i the 
depth of the preceding sleep. During sleep, however, all such movements 
are in complete abeyance. During the attack the child often seems 
bewifderedj but consciousness is not completely lost ; and, though aftcr^ a 
paroxysm the patients may be droxvsy and exhausted, in other cases tAiey 
are quite bright and happy as soon as the boxvings have cexJled. 

As t^e case progresses more general automatic movements are 
observed to occur, and these may take the form of epileptiform or 
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tetanoid attacks ; ^and subsequently paralysis, of paraplegic or hemiplegic 
type, has hean met with in some instances ; though this does not appear 
to be an essential part of the malady. In regard to the epileptifomt 
attacks momentary loss of consciousness has been observed, in some 
instances, immediately preceding {he convulsionl in the limbs ; in 
other cases of eclampsia nutans no affection of conCciousness has been 
noted. The epileptiform attacks may increase in frequency, and indeed 
the child may ultimately become epileptic. 

There is a pronounced alteration of the mental faculties in these 
patients, so that, although apparently perfectly normal in intelligence 
before the onset of the malady, they subsequently have an imbecile 
appearance, and their mental faculties do not give e'^idence of having 
reached a due stage of development. Finally, con^plete imbecility or 
idiocy may result, from which the patient may, hofvever, recover, though 
slowly and with difficulty. 

This affection does not appear to have attracted much attention 
during recent years; but many of those who have furnished us with 
accounts of the condition already described as “ head - nodding ” have 
insisted that that affection is to be distinguished from eclampsia nutans, 
which latter condition they assert to be an independent malady, and, 
moreover, an epileptic manifestation. * 

To deal with the second point first : it is open to question whether 
the assertion that eclampsia nutans is a form of epilepsy is justified by 
the facts at our disposal. Faber was of opinion that the malady could 
not be so regarded, seeing that loss of consciousness, one of the principal 
symptoms of an epileptic attack, is sometimes absent, as in one of his own 
cases. That true epileptic attacks may occur in association with the 
other manifestations of the affection does not prove that all the manifesta- 
tions are epileptic. Wo might indeed, with as much show of reason, 
regard head-nodding itself as an epileptic condition, as attacks of petit 
mal are sometimes associated with the other phenomena ; so again 
paramyoclonus should be similarly regarded, for of it epilepsy is no un- 
common accompaniment. 

In considering wherein the malady differs from ihat which has already 
been described under the title of head-nodding (p. 903) tSere are several 
points deserving of attention. Although cases of eclampsia nutans have 
been met with in families free from any hereditary taint of neurosis or 
mental affection, in qther instances the converse has been nobble. Then 
again the condition manifests itself later in childhood than heac^-noddivg,* 
so that, although it may appear at six mcviths, it may not do so until the 
child is as mmiy years of age. So, too, the more general automatic move- 
ments prone to occur with ** salaam convulsions” are foreign to the 
oijlinary cases of he^id-nodding. Moreover, the association^ of eclampsia 
nuAms with epilepsy appears to be more intimate ; and while the attacks 
of petit mall^ which may accompany head-nodding do not persist, the 
attacks in eclampsia nutans may, as I have said, Continue pern^nently as 
genuine epilepsy. Again, although some mental defect has been observed 
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in certain cases of head-nodcliug, it hjis never attaiiied the degi’ce met 
with in eclampsia nutans ; furthemorc the mental defects have been 
transitory. ’ 

That no very hard and fast line separates the two afl'ections — head- 
nodding and eclampsia nutans — must be evident from what has alrciuly 
been said of the maladies. To emphasise this point further, however, it 
is worthy of note that, in one of the eases included by Henoch in his 
description of head - nodding the movements wei'o not contined to the 
head, 'but the whole body bent forwanl, as in eclampsia nntiins ; Finlayson, 
on the other hand, in 1877, reconled a case as one of eclampsia nutans 
which unquestionably should belong to the category of head-nodding, if 
a distinction between these two affections is to be drawn. Nystagmus 
was present in itjjis latter case, iis in others recorded iia instiinces of 
eclampsia nutans ; bqt how many of these cases were hejid - nodding 
proper it is not easy to estimate. Squints have also been noticed in 
cases of eclampsia nutans. 

Eclampsia nutans may then after all be but a more aggravated form of 
the same malady whose milder manifesUtions arc seen in the condition 
known as hesui - nodding ; and even if the evidence bo considered in- 
sufficient to allow of our coming to so definite a conclusion, it must bo 
Admitted, nevertheless, that the two affections arc closely allied. 

J. S. UlSlKN UUSSKLI,. 
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children, 514, 531 
Central ataxia, acute, 16 
“Cci'tre for wmeepts,” 400 
Centrum ovale, lesions of, 328 
Cephalic aura in epilepsy, 774 
Cerebellar ataxia, diagnosis from Friedreich’s 
ataxia, 155, 158 ; hereditnjy, 157 
Cerelicllar jhcoordiiiation in cerebral abscess, 
587 


“ Cerebellar 111 till X?” 5*29 
Cerebellar inner\ati(!iki of limbs, 37*2; hiemor- 
rhage, 361 » 

Cerefiellar heredo-ataxy, 384 
Cerebellar peduncles, lesions of. 386 
(^erebelliir tiiiiioiir. diagnosis tiom ataxic 
paraplegi.i, 147 

Cerebellum, abscess m, 644 : gumma of, 676. 
680 ; haMiioiihage 111 , 623 ; liiiictioiis (>l, 
5*28 

Cerebellum, lesions of, 360 ; inlliieiice on 
life of, 3S3 ; s\ mptoiiintolngy, 36*2, 383 , 
trojihic intliicncc of, 38*2; bii)liograp1n . 
385 

Cercbial alfections, syphilitic, su' Syphilis, 
mtriicianial, 668 

Cercliral i nciilatioii, c.\|ii‘rimciit:il pathology 
of, 239 ; iiii.cmia, ‘258 ; hypei.i-niia, *2.'i5 ; 
])iilsation, the, 2.19 , xciioiis congestion, 
26*2; cerebio-spin.d Hind, *211; cxjicii 
mental compi essioii of tin* brain, or e\ 
picssnui ol till* ccrcbijil blood, 26,5 . 
jtnnciplcs of the cerebral circnlatioii, *211; 
bibliography', ‘270. 

j Ceicbrjil compression, .synipt«>nis, 6*26 
I (Jeicbral ilisciisc, rcgiomil duignosis of, 271 . 
disease of Uolandn- or inoloi region, 284 , 
lesions of eeiitinin ox.ile :iinl inleinal 
capsule, 3*28 , ot ceiehellar ]KMluneles, 386; 
ol eeietielliiin, 360 ; of eorpoia (|iiadri- 
geniiini, .'145 , ol eoipoi.-i stri.it:i, .*131 ; of 
corpus eallosiim, 325; of eiiiia eeii*hri, 
31*2 ; of liileilonn lobe, ‘107 , <>1 trontal 
lobe, 273 ; of medulla oblongalu, 389 ; of 
oeei)>itiil lobe, 315 ; of optic tinilanii, 336; 
of parietal IoIm*, 310 ; ol pons Vaiolii, 
350 ; of teinpoial lobe, 319 
Cerebral hi*niis]Hieie, aspiM-ls ol (tigs.), ‘271 
Cerebral liimour, 615; iliagnosis Iroin ills 
seiniii.ile si-Ier«»sis, SH 

Cerebral veins ami sinuses, thrombosis, 573 , 
111 ehlorotii- patients, 57 1 
Ceiebral xessels, on Insioii of, 560 ; eiiibolisni, 
560 ; tliroiiibosis, r>6.‘l ; treiitnienl, 570 
(Vrebial xess».ls, syphilis of, <587 
(Vrcbiitis, iliionie, diagnosis fioni intra- 
eraniid liiinoiirs, 658 

< Vrebro- spinal Hind, 241 ; in hydroee]ihalns, 
i 531 . an Min Illation ol, 510 
I Change ni niiHle of life as eaiise of nisonitna, 
748. 

Cheirn-kina-sthetic centre, 39.5 ; dis.-ibilities 
ol, 410 

Chey ne-Stokes respiration in cerebral an:eini:i, 
*259 ; ill intraerunial tinnonrs, 656 ; in 
sinifdo meningitis in (.hildren, 531, 555 
Cliihlien, cerebral palsies of, 735 
Chloroform, effects on eonipeiisatoiy inee^an- 
isiii of eireulaiion, 252 
Chorea, 829 ; 1 aiisatioii, IBO ; i hronic pro- 
gre.ssive, 859 ; climate, season, locality, 
831 ; congenital, 862 ; diagiirisis, 851 ; 
diagnosis from Frieilreich's ataxia, 155 ; 
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from paramyoclonus multiplex, 894 ; 
“electric,” 864 ; hereditary, 859 ; morbid 
anatomy, 837i5 “painful,” 845; “para- 
lytic,” 851 ; pathology, 839 ; post-hemi- 
plegic, diagnosis from convulsive tic, 881 ; 
prognosis, 853 ; recurrence, 850 ; senile, 
862 ; sex and age in, 830 ; symptoms, 
841 ; treatment, 854 ; bibliography, 865 
“ Chorea-corpuscles,” 838 
Chorea major, diagnosis from convulsive tic, 
880 

Chorea, post-hemiplegic, in lesions of optic 
thalami, 338 

“ Chorea spastica ” in birth palsy, 736 ; in 
infantile hemiplegia, 741 
Choroid, tubercles of the, in tuberculous 
meningitis, 477 

Chlorosis, favouring coagulation of blood, 
563 

Circulation, cerebral, peculiarities of, 609 ; 
general, associated lesions of, in cerebral 
hsemorrhage, 612 

Circulatory system in chorea, 847 ; in tabes 
dorsalis, 122 

Clonus of lower jaw in aiiiyotro]>hic lateral 
sclerosis, 177 

Coma in caisson disease, 42 ; iiost-epileptic, 

778 

Conniiissures between word-centres defects 
of speech and writing <lue to damage to, 
444 

Compression of the brain, experimental 
elfects of, 265 

Conception as apart from perception, 400 
Congenital chorea, 863 ; liydrocephalus, 545 
Congenital spastic paraplegia, 735 
Congestion of the brain, 256 ; as cause of 
puerperal eclampsia, 814 
Congestion, irntati\e, ns cause of aphasia 
and agraphia, 416 

Consciousness, loss of, in concussion of the 
brain, 457 ; in head-no<lding, 907 ; in 
tuberculous meningitis, 478 
Consciousness, sn8|)ended, in epilepsy, 779 
Consonant sounds. 449 
Constipation in tuberculous meningitis, 474 
Convulsions in ehoreii, 847 ; in lesions of 
cerebellum, 375 ; in simple meningitis in 
children, 493, 529 ; in tuberculous menin- 
gitis, 475 

Convulsions, epileptiform, r in intracranial 
tumours, 652 ; in lesions of centrum ovale, 
329 

Convulsions, infiuitile, as cause of epilepsy, 
765 

Convulsions, recurring, in birth palsy, 737 ; 
ill infantile hemiplegia, 740 ; reflex, ])er- 
petuation of, in epilepsy, 761 
Oonvfllsive tics, 873 

Convulsive Ircmov.sc^ Paramyoclonus multi- 
plex, 888 

Coprolalia ^i convulsive tic, 877 
Corona radiata, haemorrhages in, 621 


Corpora quadrigemina, lesions of, 345 
Corpora striata, lesions of, 331 
Corpus callosum, lesions of, 325 
Cortex, hDemorrhages in the, 622 
Cortex in Jacksonian epilepsy, 288 
Cortical lesion in fi jst two years of life, cause 
of epilepsy, 766 

Cortical substance, {firalysis in de.ftruction 
of, 292 • 

Cranial nerve palsies in tuberculous menin- 
• gitis, 475 • 

Cranial nerves aiul nuclei in lesions of pons 
Varolii, 352 

Cranial nerves in cerebellar disease^ 381 ; 
in h.'emorrhage into pons Varolii, 623 ; in 
syringomyelia, 164 # 

Cranium, contents of, 2dl ; hseinorrhage in, 
as cause of cerebral compression, 265 
Ciiminal acts in general paralysis of the in- 
sane, 719, 723 

Crura cerebri, lesions of, 342 ; abscess, 343 ; 
distinction from lesions of internal capsule, 
344 ; haemorrhage, 343 ; softening, 343 
Crural monoplegia, 294 
Crus cerebri, hflemorrhages in, 622 
CntaneouM aiructions in cliorea, 849 ; in tabes 
dorsalis, 125 t 

Cutaneous sensation, aftections of, in lesions 
of pons Varolii, 356 

Cutaneous sensations in tabes dorsalis, 110 
“Cyclical breathing” in simple meningitis 
in children, 531, 555 
Cystitis in myelitis, 14 
Cysts in cerebellum, 362 
Cysts of the brain, congenital, in hydro- 
cephalus, 545 

Deafness, 678 ; in tabes dorsalis, 119 ; 
complete, from bilateral lesion of su])eiior 
temporal convolution, 321 
Deaf-mutes, condition of brain in, 323 
Death, modes of, in puerperal eclanipMo, 808 
Death of fcetiis, influence on pueriieral 
eclampsia, 809 

Decubitus acutus,^n hemiplegia from throm- 
bosis, 569 ; in tiibercuTlfts ni^iiiigitis, 473 
Deformities in primary spastic paralysis, 142 
Degenerations, secondary, in myelitis, 10 
Deglutition, aflections of. in lesions of mcdul}a 
oblongata, 393 ; in lesions of pons Varolii, 
358 €> 

Delirium in onset of puerperal i'clanlpsi^^ ' 
80^ 

Delirium tremens, insomnia in, 760 
Delivery, diuresis after, 800 ; effect upon 
eclampsia, 810 

Dementia paralytica, see Gciv^ral paral}^is of 
the insane, 690 

Dementia, progressive, diagnosis from general 
paralysis of the insane, 720 
Dentition, as cause of head-nodding, 903 ; 
influence on simple meningitis^ children 
515 
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Dermatitis due to bromide, 792 
DeNelopment, retardation of, cause of epi* 

^ lepsy, 766 

Diarrhaja, as cause of simple tlirond>osis of 
cerebral veins, 573 

Diastole and systole of tly brain, 240 * 

Diphtheria as cause of acute otitis, 583 
Direct paralysis, 293 

Disseminated sclerosis, diagiiusis fi-oni ataxia 
paraplegia, 147 ; from general paralysis of ^ 
the > insane, 722 ; from tabes dorsalis,^ | 
129 

Dissociated aneesthesia, 160 I 

Diuresis after delivery, 800 1 

Divers’ paralysis, 38 ; as cause of acute j 

myelitis, 5 % 

“ Drawback phoiiaticti of stutterers, 452 > 

Dreams, 756 ^ 

“Di'eamy state” in abscess of teniporo-sphen- 
oidal lobe <liie to ear ilisease, 587 
Drugs ill treatment of chorea, 856 ; in treat- 
ment of simple meningitis in children, 557 
Dubini’s disease, 864 ; diagnosis from para- 
myoclonus multiplex, 894 
Dysarthria in lesions of medulla oblongata, 

392 

Dyspepsia, cause of night terrors in children, 

767 

Dysphagia in lesions ot medulla oblongata, 

393 

Eab, certain attections of, 577 ; deafness, 
578 ; hysterical deafness, 578 ; introduc- 
tion, 577 ; mastoid neiiralgia, 582 ; Meni- 
ere’s disease, 581 ; pain, 582 ; palsy of 
seventh ner\e, 582 , syniptoms, 578 ; tin- 
nitus, 579 ; vertigo, 579 
Ear disease, intracranial coiniilications of, 
585 ; abscess of brain, 585 ; diagnosis 
from abscess of brain, 639 ; diagnosis from 
tuberculous meningitis, 484 ; diffuse 
suppurative meningitis, 597 ; lateral .sinus 
pyieiiiio, 598 ; lateral .sinus sapneinia, 
604 ; lateral sinus septicjemiji, 603 
Echokiucsis 111 convulsive ^ic, 878 
Echolalia, -*^8 ; iTeoiivulsive tic, 877 
Eclampsia nutans, 909 

Eclainjisia, puerperal, 797 ; acute renal 
disea.se of pregnancy, 802 ; antecedent 
conditions, 803 ; chronic renal disease ol 
pregnancy, j 7 98 ; course and terminations 
808 ; jdiagnosis, 820 ; dillereiit renal 
diseases that may occur with prej»pnncy, 
798 ; frequency, 797 ; morbid anatomy, 
810 ; pathology, 813 ; prognosi.s 809 ; 
temperature in, 806 ; tlie fits 804 ; time 
o? onset,' 8(^ ; treatment, 820 ; without 
fits, 802 ; bibliography, 827 
Eclampsia rotans, 903 
Ecstasy, association with aphasia, 417 
Electric chorea, 864 ; diagnosis from con- 
vulsive ^ic, 880 ; from paramyoclonus 
multiplex, 894 


I Electrical reaction in chorea, 845 
\ Eiul)obsm cerebral, 560 ; duiguoMs from 
idihce.ss of brain due to Jar tlisease, 595 ; 
diagnosis from cerebral lueiuorrhnge, 626 ; 

' local effects, 561 ; symptoms, 562 ; treat- 
ment, 570 

, Eiiibohsiii of iiiterioles of iiiedulla obhiugntn, 
390 

Embolisms, minute, as cause of aphasia, 416 
Kiiiotioii and chorea, 836 ; and epilepsy, 767 
Emotional instability 111 general paralysis of 
the lusuuu, 703 

Eiicephaloiiiyelitis, lu-iite disseminated, 16 
Endarteritis liietiea 111 mtraeraiiial syphilis, 
687 ; teriniiiatioii, 688 
Fiiularteritis post ligatunim, 688 
Endarteritis, syphiUtie, 687 ; os cause of 
thronilMxsis, 564 ; treatment, 571 
Endocaidial changes 111 chorea, 833 
Eiidocarditi.s, infective, cerebral lueinorrhage 
111, 607, 612 

Enteiic fever, diagnosis from tiibeituiloiis 
iiieiiingitiN, 482 

Kjieiidynia ot the veiitneles, thiekeiiing of, in 
eoiigcnital hyilroeephaliis, 515 
Kpeinlyinitis, chrome, 111 hereditary cerebral 
syphilis, 689 

Kpidemics of poliomyelitis anterior acuta, 

200 

Epigastric aura in epikqisy, 773 
Epilepsia, media, 776 ; iiiiiior, 776; uutam>, 
909 

Epilepsy, 758 ; age and sex in, 764 ; ainl 
inyocloniis, 893: causes, 763; laii.ses ot 
death, 783 , coiirsi*, 780 ; diagnosis, 786 ; 
diagiio.sis from cerebral hseiiiorrhage, 627 ; 
<liagnosis from gcneial paralysis of the 
insane, 722; <liagnoM.s frnni jmerperal 
eclaiii]»sia, 820 ; etiology, 760 ; Irefineiicv 
of attacks, 782 ; general managenient, 795 ; 
heredity, 763, 765 ; hs id on.set, 772 ; minor 
attacks, 776; pathological iletinition, 759; 
pathology, 785 ; iiost-e|iiIej»tic Hymptoiii.s, 
778 ; ]»rodroina, 771 ; j»ro<lnetion of, 
connection with syphilis, 677 ; prognosis, 
788 ; secondary toiins, 783 ; sy niptonis, 
768 ; treatment, 789 

Epilejisy', nlioputhii', and cerebial anieiiiia, 
263 

Epilepsy', Jacksonian, 288 ; cause of, 648 ; 

in intiwramaf ImnourH, 653 
“Epilepsy, post- hemiplegic,” 772 ; .syphi- 
litic, 289 ; tox.Piiiie, 784 
Epileptic coiiviilsioiis AS cHiise of cerebral 
venous congestion, 263 
“Epileptic niaiiia,” 779 
Epileptics, marriage of, 796 
Epileptiform attack.s 111 general paral^fis of 
the insane, 706 

Epileptifonii convulsions fcnd aphasia, 417 
Equilihriiim, disturbances of, in lesions of 
ceiebelluTii, 363, 370 ; in *tuiiiour of 
frontal lobe, 280 
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Erb’s ^ paralysis, diagnosis from anterior 
poliomyelitis acuta, 

Eyes, conjugate deviation of, in central 
hsemorrhage, 618 ; in lesions of frontal 
lobe, 280 ; in lesions of parietal lobe, 
312 

Eyes, conjugate inoveinents of, cortical 
centre lor, 311 ; in abscess of brain due 
to ear disease, 589 

Exaltation of ideas in general paralysis of 
the insane, 702, 724 

Excitement, mental, and arterial pressure, 
257 

Exclamatory tic, 877 
Exhaustion, arterial jjressure in, 253 
Exoplithaliiios ill cerebellar tumour, 380 
Extremities, affection -of, symptom of bulbar 
lesion, 391 

Face, affections of, in lesions of cerebellum, 
381 

Facial monoplegia, 295 

Facial muscles, in cerebral Inemorrliage, 
620 ; in chronic bulbar paralysis, 227 
Facies in tuberculous meningitis, 472 
“ Facility ” in ordinary maniacal general 
paralysis, 697 

“ Faints ” in minor epilepsy, 776 
Falciform lobe, lesions of, 307 
Fat emboli in puerperal eclampsia, 813 
Fatigue in the aged, favouring coagulation 
of blood, 563 

Fear, sudden, cause of epilepsy, 767 
Feeding in chronic bulbar paralysis, 232 
Fevers, acute specific, as cause of aural 
disease, 583 

Fibrillar contractions in chronic bulbar 
paralysis, 229 

Fits and palsies in general paralysis of the 
insane, 706 ; treatment, 708 
Fits, due to organic brain disease, diagiiosi.s 
from puerperal eclampsia, 820 
Fits, epileptiform, of puerperal eclampsia, 
804 

Fits, hysterical, diagnosis from puerperal 
eclampsia, 820 

Flusliing and cerebral circulation, 257 
Fontanellc, early bulging of, in simple 
meningitis in children, 516, 543 
Foot, distortion of, in tabes dorsalis, 124 
Forced movements in lesi^s of cerebellar 
peduncles, 387 

Friedreich’s ataxia, 152 ; distinction from 
cerebellar heredo-ataxy, 385 
Friedreicli’s form of hereditary atiixia, 
diagnosis from tabes dorsalis, 129 
Fright, association with aphasia, 417 ; ex- 
citi^t of epileptic attack, 780 
Frontal lobe, lesions of, 273 ; abscesses, 
277 ; experimAtal, 274 ; hiemorrhage, 
276 ; mental symptoms, 281 ; summary, 
283 ; tftiumatic, 277 ; tumours, 278 ; 
bibliography, 288 


“ Functional aphasia,” 418 

Gait in disseminate sclerosis, 63 ; in Fried-, 
reich’s ataxia, #153 ; in lesions of cere- 
bellum, 364 ; in lesions of corpora 
• quadrigemina, %46 ; in lesions of pons 
Varolii, 358 ; in primary spastic paralysis, 
14\; in tabes dorsalis, 111 • 

Gangieiic of tlfc toe in tabes dorsalis, 124 
“ Giustiic crisis ” m tabes dorsalis, 121 
•Gastric irritation, excitant of cdileptic 
attack, 780 

General paralysis and tabes clorsalis, 100 ; 
diagnosis, 128 

General paralysis of the insane, 690 ; acute 
or galloping, 695 ;#agcs of onset, 719 ; 
causation, 691 ; ci#cfllar, 699 ; demented, 
698 ; develoj^meiital, 700 ; diagnosis, 
719 ; iliiratioii, 700 ; forms of, 695 ; forms 
of insanity, 718 ; general description, 690 ; 
general nutrition in, 708 ; Instological 
changes, 713 ; in women, 699 ; melan- 
cholic, 697 ; ordinary maniacal, 697 ; 
pathogeny, 716 ; pathological anatomy, 
711 ; prodroma, 694 ; prognosis, 725 ; re- 
missions of symptoms, 710 ; senile, 700 ; 
spinal, 699; symptoms, 701 ; terminatiomf 
710 ; treatment, 725 ; bibliograpliy, 727 
General paralytic dementia, pseudo-apo- 
l>lectic attacks in, 627 
Gillies de laTourette’s disease, 873 
Glia proliferation in syringomyelia, 171 
Gliomatosis and hsematomyelia, 46, 48 
Gliosis spinalis, sec Syringolnyelu^ 159 
Glosso-kiinesthctic centre, 395 ; disabilities 
of, 410 

Glosso-labio-laryngeal paralysis, 226 
Glycosuria in bulbar lesions, 393 ; tem- 
porary, in concussion of the brain, 463 
Gout as cause of cerebral haemorrhage, 605 
Gravity, as cause of syncope, 251 ; e fleet on 
circulation, 249 

Gumma, intracranial, formation of, 687 ; 
macroscopic and microscopic characters of, 
686 

IlABiT-chorea, 869 

Habit-movements in co-ordinated tic, 883 
Habit-spasm, 869 

Hsematomyelia, 44 ; diagnosis from myelitis, 
24 ; bibliography, 49 * 

Hsmatoporphyrinuria from treAment fff ' 
insqfiinia by siilphoual, 753 
Haemorrhage, diagnosis from abscess of brain 
due to ear disease^ 595 ; in cerebellum, 
360 ; in corpora striata, 332 : in medulla 
oblongata, 390 ; in oiitior tHklami, %36 ; 
in pons Varolii, 361 ; of centrum ovale, 
329 ; of frontal lobe, 276 
Haemorrhage, cerebellar, symptoms of, 361 
Haemoirhage, dferebrol, 605 ; in, 606 ; 
associated lesions, 612 ; causation, 605 ; 
circumstances of, 607 ; differential dia- 
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guosia, 625 ; duration, 620 ; from ; 
“specific” causes, 675; general anato- 
• mical and physical coiisuleralioiis, 608 ; , 
ill birth palsy, 738 ; in i^erpeial eclamp- | 
bia , 808 ; localising signs and symptoms, i 
620 ; mecliaiiical ellecti, 613 ; patliology 
and ingrbid anatomv^ 610 ; prognosis, 
624 ; secondary degenerations in, 616 , 
sex in, 607 ; situation, filb’; symptoms, 
617 ; treatment, 627 ; bibliogiaphy, 629 
Hafinorfhage, labyrinthine, as cause ol 
Meniere’s disease, 581 
Hiemorrhage, meningeal, 616, 624 
Hieinorrhages, 111 Incinatomyelia, 45 
Hallucinations in general paralj.siN ol the 
insane, 704 * 

Hand, small muscles * of, in progressi\e 
spinal muscular atrophy, £09, 215 
Handwriting 111 general paral\sis of the 
insane, 705 

Head, injury to, as cause of simple menin- 
gitis m children, 515 ; position ami niove- 
uieiits ol, lu cerebral hmmorriiage, 618 ; 
size of, in hydrocephalus, 543, 555 
Head, retraction of, in simple meningitis in 
children, 493, 517 ; in tuberculous 

* iiieiiingitis, 175 

Headache, m abscess of brain, 635, 640 ; in 
cerebellar tumour, 384 ; 111 iiili acranial 
syphilis, 672 ; 111 intracranial tumours, 

651 ; 111 onset ot puerpei.il eclampsia, 
802 ; in tuberculous meningitis, 473 
Head • bangi ng and head - nodding 111 co- 
ordinated tic, 881 

Head-noihliiig, 903 ; distinction from eclamp- 
sia nutans, 910 

Heai ing, artectioiis of, in lesions of cevebelliiiii, 
378 ; ill lesions of corpora (piatlngemina, 
348 ; 111 lesions of pons Varolii, 356 ; 111 
intracranial tumours, 655 
Heart, associated lesions of, in cerebral 
haemorrhage, 612 

Heart tlisease, insoninia in, 751 ; treatment, 
754 

Heart, hype';y'q^1i^^of, as 'cause of cerebral 


hoemorrhage, 605 
Heart in puerperal eclampsia, 813 
Hemato-myelo-porus, 173 
Htmiauaesthesia in alexia coexisting with 
aphasia, 413 ; in lesion of internal capsule, 
^31 ; crossea, in lesions of pons Varolii, 
^54 » 


Hemianopsia, in alisccss in occipilaWlolie, 
644 ; 111 intracranial tumours, 654 ; 111 
syphilitic basal meningitis, 678 
Hemianopsia^ homonymous, in lesions of in- 
ternal cnpsulef 331 ; in vascular occlusion 
from thrombosis, 567 ; right-sided homony- 
mous, m word-blindness, 433 
Hemianopsy in lesions of occipital lobe, 
316 ; in Rumour ot angui&r gyrus, 314 ; 
with hemiauiesthesia in lesion of Roland ic 
area, 304 


— 

Hemiplegia alter apoi^ectilorm IiImii general 
piipdjsis of the insane, 7jJ7 ; m disscm- 
ina^* 63 ; in luemorrhagic lesions 

ol coipus strutiim, 333 ; in intrjuramal 
tumours, 650 ; in lesions of centium 
o\ale. 329 ; in vascular occlusion Irom 
tliromhoMs, 566 ; syphilitic, 561 
lleiuiplrgi.i, ciutii al, and heiiiijilegia caiiscil 
by lesion ot iiiteriuil cajiMile, 292, 2V'3 ; 
<loublc. as cause ot pscinlo - bulbar paia- 
h-^is, 224 ; pci iiianciit, in cerebral Inenior- 
ihagc, ti21 ; ])ost -epileptic, 778 , 

s^pliibtic, 669 

Hemiplegia, inlaiitilc, alter aente diseases, 
712 , diagnosis Irom birth i»al.s>, 739; 
iiH oiiipIet(‘ ]>ai.ilysib in, L*92 ; proper, 
710 

“Hemiplegic choie.i.” 338 
llercdit.iri ataxi i, 152; ibagnosis I'lom 
disseminate sclerosis. S7 
lleiedit.uy thoica. 859 

lieicilit.iiy <lcgcncra1ion as taiisc of coiiMil- 
sive tic, 87 i 

llcrctblN in chorea, 830; leinliiicy to, 111 
cciebral h.eiiiorih.igc, 605 
Heini.i ccivbii, oiigiii of, 2**S 
llill-Dainard sph>ginoiiictei , 252 
]iii. tlisease, ili.ignosis Irom nnterjor jmiIio- 
iiiyebli> acuta, 201 
lliintington’s chorea, 859 
HMboce])ha1ic evy in tiibereiiloiis meningitis, 

I 473 

; Hy.l. •oeephaloul disease, (1 lagiiosis fi 0111 tubei- 
j cnlons meningitis, bS2 

, H.><lroecj»liaIns (tig.), 5Ii*l ; chango ol eerehro- 
' spinal lliiid in tiip]Hngs, 243 ; congenital, 

515 ; diagnosis from inlnuTanial tumours, 
657 , III tuberculous meningitis, 544 ; size 
' ot head in, 543 

lit diocephaliis, iuaite, complieatetl byahscess 
{ <it brain due to ear disease, 591 ; internal, 
111 «lisease of (‘oipora rpiadi igeriiina, 348 ; 

I xeiitricular, rebel ol, 269 

: Hj di'oeephiiliis, seeoiidary to jHisterior- basic 
I iiieiiingitis, 533; distnutioii from con- 

genital, 542 
i “ IJytlroiiiyeliis,” 171 

Hytirnstalic pressine ufblooil column, 249 
I ‘ Hyp-esthesia,” ll.S 
. Hyperiemia, cereyral, 255 

i Hyperojsthesia in tiibcrciiloiis nieningiiis, 

1 476 

ilyperiiietro])i:i, diagnosis from iiitracraiiial 
tumours, 657 

Hyperpyrexia, in pontine haeinorrhago, 351, 
359 ; terminal, in sim|)le iiieiiiiigitis in 
cliihiren, 533 ^ 

Hyperseiisitiveiiess in acute anterior '^lio- 
mjelitis, 191 ^ 

Hypertrophy of cerebellum, 362 
Hypnotism in treatment of insomnia, 756 
ITypochondriasis in general paralysis of the 
insane. 719 
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hypoglossal nerve, a^cctioiis of, in lesions 
of cere1)el]um, 382 ; in lesions of incilulla 
oblongata, 392 •-* 

Hysteria and chorea, 836 ; diagnosis from 
convulsive tic. 880 ; from disseminate 
sclerosis, 56, 85 ; from intracranial 

tumours, 658 ; from myelitis, 26 ; from 
parainyoeloiiiis multiplex, 89.5 ; from 
primary spastic paralysis, 142 ; from 
tuberculous meningitis, 483 ; in general 
paralysis of the insane, 703, 724 
Hysterical mutism and aphonia, 418 
“ Hystero-epdepsy,” 779 
Hysteroid convulsion, post-epileptic, 779 
Hysteroid tits, diagnosis from epilepsy, 786 

Idiocy, a family form of, see Infantile cere- 
bral degeneration, 728 
Idiocy, ordinary congenital, diagnosis from 
infantile cerebral degeneration, 733 
Idioglossia, 454 

Idiopathic muscular atrophy, diagnosis from 
progressive spinal muscular atrophy, 216 
Imitation and chorea, 836 ; in causation of 
convulsive tic, 875 ; in causation of simple 
tic, 870 

Imperative ideas in psychical tic, 884 
Iiicoutinence, reflex, in myelitis. 19 
Infantile cerebral degeneration, 728 ; causes. 
728 ; diagnosis, 733 ; morbid anatomy, 
731 ; pathology, 732 ; prognosis, 733 ; 
symptoms, 729 ; bibliography, 734 
Infantile spinal paralysis, tfee Anterior polio- 
myelitis acuta, 186 

Infective diseases and chorea, 834, 840 ; os 
cause of acute myelitis, 6 ; os cause of 
disseminate sclerosis, 53, 91 
Inflammation, adjacent, os cause of acute 
myelitis, 6 

Influenza, as cause of amite otitis, 583 ; os 
cause of disseminate sclerosis, 53 
Infra-nuclear paralysis, 233 
Ingravescent apoplexy. 618 
Injections, iiitra-miiscular, in treatment of 
intracranial syphilis, 684 
Injury, as cause of acute myelitis, 5 ; of 
chorea, 837 ; of epilepsy, 767 ; of general 
paralysis of the insane, 693 ; of hamiato- 
myelia, 44 

Insane, sleepiness of the, 750 
Insanity and convulsive tic, 882 ; associa- 
tion with aphasia, 417 ; forms of, in 
general paralysis, 718 

Insanity of doubt, in convulsive tic, 878 ; in 
psychical tic^ 885 

Insomnia, 746 ; causes, 746 ; in intracranial 
syphilis, 673 ; treatment, 748 ; biblio- 
graphy, 757 

lusular sclerosis, diagnosis from Friedreich's 
ataxia, 155 

Internal capsule, lesions of, 328 ; distinc- 
tion froKi lesions of crura cerebri, 344 ; 
Pitre's section of, 328 


Intoxications and chorea, 834, 839 ; as cause 
of disseminate sclerosis, 52, 91 
Intracranial disease as cause of spa.stif 
paralysis, 149* 

^ Inunction in treatment of intracranial 
syphilis, 684 r 

Irritative causes of insomnia, 747 
‘‘Isolated speech-deafiiess," 429 

Jacksonian epilepsy, 288, 648, 653. 

Jaw, lower, “champing” movements of, in 
posterior- basic meningitis, 522 
Jaw -jerk, in chronic bulbar paralysis, 230 ; 
in hemiplegia, 568 

Joints, affections of, iy syringomyelia, 163 ; 
deformities of, in ipoliomyelitis anterior 
acuta, 192 ; diseitse of, in tabes dorsalis 
123 » 

Joints, in hemiplegia from thrombosis, 569 ; 
in simple meningitis in children, 533 

Kidney, associated lesions of, in cerebral 
htemorrhage, 612 

Kidney disease, convulsions of, diagnosis 
from general paralysis of the insane, 721^ 
Kidneys, interstitial flbrosis of, as cause if 
cerebral hoemorrhage, 605 
Kidneys, in puerperal eclampsia, 810 
Knee-clonus in primary spastic iiaralysis, 
140 

Knee-jerk in hemiplegia from throiii1)osis, 
568 ; in lesions of cerebellum, 376 ; post- 
epileptic, 778 ; 111 primary spastic paralysis, 
140 ; in tabes dorsalis, 114 
“Kroumania” in co-ordinated tic, 883 
Kypho-scoliosis in Friedreich’s ataxia, 154 

Lallinu, 404 

Landry’s paralysis, diagnosis from myelitis. 
25 

Laryngeal centre, situation of, 296 
“Ijaryngenl ictus,” 122 
Ijaryux, affections of, in tal>es dorsalis, 122 
Latah, 869 

Latency, in disseminate' sclerosis, 56 ; in 
lesions of occipital lobe, 315 ; in lesions 
of temporal lolie, 319 ; in tuberculous 
meningitis, 472 t 

Latency of abscess of brain, 634 ; of abscess 
of brain due to ear disease, ?>89 : of symii-. 
toms, in simple meningitis iif children, 
494 

Lateral sclerosis, jtee Primary spastic para- 
lysis, 137 

Lateral sinus pyromia, 598 ; djngiiosi!|^froni 
t 3 rphoi<l, 599 ; fatal oonl^jlieations, 601 ; 
pneumococcus infection, 600 ; sapnemia, 
604 ; septicasmia, 603 

Lead poisoning and renal disease of preg- 
nancy, 819 ;^a8 cause of geuc^l paralysis 
of the insane, 693 ; diaguosis from general 
paralysis. 721 ; diagnosis from intra- 
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i-raiiinl tiiiuours, 657 ; disposing to 01*1 e- 
br.al lisumorrliage, 606 

position of pyniiiiulal ttbres for, 330 ' 

Igei)to-iiieiiiiigitis, chronic iiidur.itivc. rc'^iilt 
of cerebral syphilis, 687 ; «oii- tuberculous, | 

492 ; 

Letter-blindness, 433 f 
Lexator palpebrai siiperj^ris, cortical centre 
for, 311 

Ligature lor arrest of epilcpticAtt.ick, 78i) 
Lightning pains in tabes dorsalis, 113 ^ 

Limbs, ?n cerebral liieniorrhage, t»19 i rigid ' 
extension of (tigs.), m postciioi - basu 
meningitis, 524 

Lips, “champing” movements, in postciior- 
basie meningitis, 522 
Lips 111 chronic 
Lisping, 454 
Little’s disease, 735 j 

Li\er, 111 ]merpernl eclampsia, 812, 819 I 

liocal tlischarges 111 minor epilepsy, 777 
Locomotor ataxx, .'Jcc Tabes doi sails, 9(> 

Loixer jaw clonus 111 chiomc biilb.'ii pavalxsiv, 
230 

Lower jaw rellex 111 amyotioiihic lateial 
sclerosis, 177 

Lungs III puerperal eclampsui, 813 ^ 

9 

Macl’LA lutea m infantile eerebial degeiieia- j 
tion. 730 I 

“Mam ell giille” iii jiiogressiNe spinal j 
muscular airoph}, 209 

Majeiidie, foramen of, in simple meningitis j 
111 children, 195 

Mal-developmeiit of the allected side m in- 
fantile hemiplegia, 741 ' 

Mama, acute delirious, diagnosis fiom geueial 
paralysis of the insane, 720 ^ I 

“ Manns cavils ” in Friedreich’s ataxia, l.»l , 

Mastication, iiniseles of, cause ol paialvsis of, | 

297 

Mastoid, swelling over, 585 
Mastoid neuralgia, in auial disease, 582 
Measles, as cause of acute otitis, ;»83 
Mechanical h> pothesis of puerperal eclampsia. 
818 • 

Medulla oblongata, arteries of, 390 ; com- 
pression ot, 391 ; li.i'rimrrhages, 623 , 
lesions of, 389 ; lesions of, 111 intra-iiiiclear 
fiaralysis, 233 

Megalomania, 111 general parnljsi.s ot the 
^iisane, 702 * 

JSiiory, aftectioiis of, in general jiaialysisof 
the insane, 703 ^ 

Meniere’s disease, 581 

Meningitis, acute generalised, diagnosis from 
intracranial tumours, 658 
Meningitis aciiteftpin.il, diagnosis fiom myel- 
itis, 24 

Meningitis, as cause of compression of cere- 
bral areas, 269 ; complicated by abscess of 
ilrain du^ to ear lUsease, ^590 ; due to 
s 3 -phili.s, 485 ; diffuse chronic, in general 
VOL. VJI 
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pai.dxsis of the kiksane, 712 , ol the eoii- 
\eMly, 48."» : posteijor-b.iMc, b.u teindogy 
(tifj. , r»."»0. 5."»2 

Menn'ifdtis, loc:iIi>eil suppur.irixe, .^97 ; ib.i- 
giiosi-, liom abscess ot br.iin iliic to i .11 

• lisca-se. 594, 63S 

Meningitis, Mm]>le, 111 childieii, 192 ; .ige .ind 

-‘CX ill, .'ll:! ; an.i1>sis of sMiiptoiiis, ril.l . 

bacti 1 lologx . 199, 550. di.igiiosiN, 551. 

dination, 195. 553 , liist sign, 516 ; he.iil- 
retraction, 517 ; b\ drocephalus, 5.i I ; 
iiioiitb of oiisit, 514; ocular s\mptom«.. 
519; ]Mi.d\ses. 529. patbologx, 51i»; 
pi>steiior-basic, 192 , posi-morteiii lesiilts 
111 liltx cases, 197 , pievioiis health. 51 1 ; 
jirogiinsis, 555 . ttuiic sp.isnis (tigs 1, 
522; tie.vtmeut, 55ti ; xeitic.ii, 191, 
bibbogi.iplix , 559 

Meningitis, tubeiciilous, 166. .ige iii, 4t»S ; as* 
s4Hi.ited lesioii.s, 481 , t.iuses, 167 ; • H' um- 
sciibisi 186 ; ibagnosis, 182 . ili.igimsis 
lii»m .iIisM'ss ol biiiiii tliu* to e.n ilisc.ise, 
592 ; dui.it iDii, 182 , histon, Hiii . mm bid 
.mntoiiix 478 , piogiiosis. 181 , s^ mptoms, 

171: ti e.itiiitMit. 186; Inldiogiaphx , 190 

Meiiingo-eiicepliabtis gummossi, 686 , ililbise 
guiiim.itous, 6^7; siipeilicial, traiisitoiy 
heiinplcgi.'i in, 292 
Menstruation and einleps^, 781 
Mental .ilhs*tioii.s in tabes doi.sjibs, 125 
Menl. 1 l .ip.it liy III inti.icranKiI syphilis, ii7.3 
Ment.il ihfinges m lesions ol eeiebellnin, 38:1 
Mental imidition in birth jmKn, 73»i , m 
chorea, 846 ; iii eclampsia nutans, 916 , in 
epileps}, 782; m infantile heimi»legi!i, 

, 712 

Mi'iital ilei.angement ni heiniplegi.i from 
I throinbosi-N, 570 

Mental disoi tiers in gmeial p.iialysis t»| the 

j insane. 694, 724 

Menial distnrbanees in inlr.'icianiiil timmiiis, 

652 

Merit.il emotion, exeitement of ejnleplic 
attack, 780 

Mciit.il labour and leicbral ciicnlat ion, 25t*i 
' Mental symptoms, in aliscess ol fioiital lobe, 
614 , Ml ceiebral sypliilis, 681 
Mici Ol cphalx , 741 

Micromaiiia. in gciier.al paialy.sis of the 
insane, 702 

' Milk diet Ml cliroiiic renal disease of preg- 
iiaiK’V, SOI * 

Miiiietil- movements, iidatioii to opln- 
thalaini, 338 
Miml-I'lindiioss, 411 

Monoplegia, brachial, crural, f.icial, 294 , m 
lesmns (»r centrum ovale, 329 
Monospasm, 289 . 

Mor.'il perversions in gcnei.-il paralysis oi, Ihe 
, insane, 695 

' Mortality, fojtal, in puerpei-fil eclampsia, 809 
i Morvaii’s disease, 162; ;ind lejira aiiiestlie- 

lica, 173 '* 

3 i) 
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• 

Motion, affections of. lesions of corpora 
quadrigeuiiiui, ‘34%; in lesions of optic 
thalami, 8^ ; of pons Yarolii, 8(j|2 ; of 
Kolaudic area, 292 
Motion, voluntary, paralysis of, 292 
Motor affections in tabes dorsalis, 116 , 

Motor and sensory centres, theories of co- 
incidence in Rolandic zone, 298 
“Motor aphasia,” 408, 423 
Motor area, disease of, 284 
Motor disorders in disseminate sclerosis, 60 
in general i)aralysis of the insane, 694, 
705 ; ill tumour of frontal lobe, 279 
Motor paralysis in disseminate sclerosis, 62 ; ^ 
absence of, in stationary lesions of corpus 
striatum, 333 

Motor phenomena in warning of epilepsy, 
771 

Mouth and tongue, position of pyramidal 
tracts for, 330 

Movement, disorders of, in tuberculous 
meningitis, 476 

Movements, spasmodic, in paramyoclonus 
multiplex, 890 

Multiple peripheral neuritis, diagnosis from 
myelitis, 26 

Multiple sclerosis, diagnosis from primary 
spastic paralysis, 143 
Muscle s])indles in tabes dorsalis, 102 
Muscle, wasting of, in concussion of the 
brain, 460 ; in hemiplegia from throm- 
bosis, 569 

Muscles, fibrillar c outractions of, in pro- 
gressive spinal muscular atrophy, 212 
Muscles, in saltatory spasm, 900 ; in spasms j 
of paramyoclonus multiplex, 891 ; rigidity 
or spastic coiiti action of, in myelitis, 18 ; j 
tonic rigidity of, in lesions of cerebellum, » 
376 

Muscles of neck, rigidity of, in head-nodding, 
908 

Muscles represented in segments of spinal 
cord, 194 

Muscular and stereo-gnostic sense in hemi- 
plegia, 304 ' 

Muscular atrophy, attended by paralysis in , 
syringomyelia, 164 ; in amyotrophic lateral I 
sclerosis, 177 I 

Muscular atrophy, progressive, diagnosis j 
from amj'otrophic lateral sclerosis, 183 ; . 
from syringomyelia, 17^, 

Muscular “ resolution ” in cerebral hsemor- ! 

rhage, 618 | 

Muscular sense, theories of localisation in | 
Rolandic area, 304 | 

Music, inability to reiul or write, 441 
Mutism, 418 I 

M^'clitis, 3 ; acute, 4 ; acute, diagnosis from ' 
Itematomyelitis, 48 ; acute disseminated, 

12 ; and dissegninate sclerosis, 82 ; <'eiitra], 

22 ; chronic, 32 ; compi-essioii, 28 ; dia- 
gnosis^!, 25 ; diagnosis from ataxic para- 
plegia, 146 ; iliagiiosis from syringomyelia. 


174 ; diagnosis of site, 27 ; duration and 
terminations, 23 ; etiology, 4 ; histological 
changes, 8 ; “infectious,” 7 ; localised oi 
transverse, 9, 17 ; of cervical region, 2^; 
of lumbar r^ion, 19 ; pathological ana- 
tomy, 8, 33 ; peripheral or cortical, 23 ; 
prognosis, 27,^ 37 ; symptoms, 11, 34 ’ 
treatment, 28, 3| ; unilateral, 21 ; biblio- 
graphy, 31, 37 

Myelitis, trafisverse, 9 ; as cause of spastic 
paralysis, 148 ; diagnosis from amyotrophii 
lateral sclerosis, 183 

Myelopathy, progressive, see Progressive 
spinal muscular atrojjhy, 207 
Myoclonus, see Paramyoclouus multiplex, 
888 

Myoclonus and epilejjsy, 893 

Myokimic, see P£ra myoclonus multiplex. 

888 r * 

Myopathies, diagnosis from amyotrophic 
lateral sclerosis, 183 

Myopathy, diagnosis from infantile hemi- 
plegia, 743 

Myospasia simplex, see Paramyoclonus mul- 
tiplex, 888 
Myriachit, 874 

Mysophohio, in convulsive tic, 878 ; in 
psychical tie, 885 

Nails in syringomyelia, 162 
“ Naming ” centre, 323 

Neck, muscles of, m progressive spinal 
muscular atrophy, 211 
Nephritis, diagnosis from pucrxieral eclampsia, 
818 

Nerve energy, source of discharge in epilepsy, 
762 

Nervous affections, antecedent, as cause of 
disseminate sclerosis, 54 
Nervous depression m treatment of iiisomiiia 
by chloral hydrate, 752 
Nervous system in tabes dorsalis, 102 
Ner\ous tension, exalted, as cause of puer- 
peral eclampsia, 815 
Ncurastlieiiia, arterial pressure in, 253 
Neuritis, diagnd^'«is frewf^ ^T^^essive spinal 
iiiiiscular atrophy, 216 
Neuritis, peri]>heral, diagnosis from amyo- 
trophic lateial sclerosis, 183 
Neurous, degeneration of, in amaurotic 
family idiocy, 731 
Night terrors of children, 7o/ 

Nightmare, 756 

Nosi disease, as cause of abscess of brain, 
633, 639 

Nuclear diseases, 186 
Nuclear paralysis, chronic, 22J) 

Nuclei, relation to affected ^iiiiscles in chronic 
bulbar paralysis 232 
Numerals, inability to read or write, 441 
Nutrition, g^eral state of, in intracranial 
tumours, 006 

Nystagmus, in abscess of brain due to ear 
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disease, 589 ; in dissem\i\ate sclerosis, 68 ; 
in eclampsia nutans, 911 ; in Friedreich’s 
ataxia, 153; in head- nodding, 905; in 
• lesions of cerebellum, 380 ; in simple 
meningitis in children, 4^4, 519 

^ • 

Object- BLINDNESS, 441 • 

Occipital ^he, lesions o% 315 

Occlusion, vascular, from eii^olism, 560 ; 

from thrombosis, 563 ; treatment, 570 
OccuitU^oii, as cause of disseminate scleiosis, j 
52 

Occupation of epileptics, 796 
Ochreoiis patches m cerebral h.Tpmorrhage, 
614 

Ocular muscles, aflecUon.s of, in lesions of 
cerebellum, 379 ; j^nilysis of, in lesions 
of corpora quadrigeiniTia, 349 
Ocular phenomena, m chorfti, 847 ; in dis- 
seminate sclerosis, 65 

Ocular symptoms in simple meiiiiigitis in 
children, 493 

Oculo-motor nerves in iiitrtacranial syphilis, 
679 

Oculo-motor symptoms in lesions of corpora 
quadrigemina, 316 

(^dema in onset of piieiperal eclampsia, 
•802 

(Edema of brain, as cause of puerperal 
eclainpMa, 814 ; secomlary, 268 
(bioniatomaiiia in psychical tic;, 885 
Operation in intracranial tumours, 661 
Ophthalmia, neuio-paralytic, in lesions of 
pons Varolii, 355 

Ophthalmoplegia in tumour of corpora 
quadrigeniiiia, 346 

Ophthalmoplcgia-externa in chronic bulbar 
paralysis, 230 ; in tabes dorsalis, 121 
Opisthotonos (lig. ) in posterior-basic menin- 
gitis, 525 ; cause of, 528 
Opium jioisoning, diagnosis from hiemorrliagc 
into pons Varolii, 622, 627 ! 

Optic aphasia, 441 

Optic axes, deviation of, in lesions of cere- ' 
bellar petluncles, 388 ^ 

Optic discs iiffMtaipii^neniiigitis in children, 
520 

Optic nen'e, atrophy of, in tabes ihirsalis, 
120 

O^ftic neuritis, in abscess of brain, 635, 640 ; 
in abscess of J^rain due to ear disease, 587 ; 

^ ccrebejlar abscess, 644 ; in disease of 
corpora quadrigeniiiia, 348 ; in intracranial 
syphilis, 676 ; in lesions of cerebertuiii, 
378 ; in myelitis, 7, 16 ; in simple throm- 
bosis of cerebral veins and sinuses, 574 ; . 
in t'jbercul'^us meningitis, 477 ; rarity of, 
in posterior- basic meningitis, 520 
Optic neuritis, double, in intracranial 
tumours, 651 

Optic tbalami, lesions of, 336 j haemorrhage, ' 
336 ; relation to mimetic inovemeiits, 338 ; 
tumour, 337 > 


1 

“ Orbicularis symptom” \ii cere! awl Ix.viuoy- 
rliage, 620 

Ortlmuia'a iii cardiac and piiWiomii N disease. 

25? P 

Otiti", diagiiosw from veitioal meiimgiti», 
554 

Otitis media, ai'iite, as cause of verligo, 580 . 
double, diagnosis from tuberculous menin- 
gitis, 4S1 

Otmrluea, m absees.s of brain due to e.ii 
<lisease, 595, 632 ; in lateial sinus piuMiii.i. 
598 ; preieiling simple meningitis in 
chihlreii, 515, 521 

I'aiciiionian boibes, fniu'tioiiH of, 538 
l\u‘h> meningitis, cmidition lesembbng, as 
lesnlt of biith }>als\, 73S 
l*acli\ meningitis, diagnosis lioni aniyoti'iqdiic 
lateral scleiosis, 183 ; Iroiii ]»rogressi\e 
s]mial iniiscnlar atiop1i>, 217 ; lesnlt ol 
eeiebral s>p1nlis, t»87 

PaeliMneiinigitis eervicalis, di.ignosis from 
syringj>m>elia, 17 I 

l*ain as eaiise of insomnia, 717 ; treatment, 
751 . as eonlirmation ol legional diagnosis 
in eeivbellar tlisease, 384 ; as eonlinnatioii 
ot legional iliagnosis in Jaclv soman epih>])s\ , 
291 ; in aural disease, 582 ; in etunMission 
ol tlie In am, 159 ; in li,eiii.itom>elia, 46 ; 
111 liilicnmlons meningitis, 173 
Pain, aeiite c})igastrie, in onset of piieiperal 
eelampsia, SU2 
“rainfnl eliore.is,” 815 

I’.date, paralysis of, in disseminate sileiosis, 
63 

Palsies in lesions (d lerebelbim, 373 
I’alsics, cerebral, of chililreii, 735 ; lurtli 
])alsy, 735; inlanlile hemiplegia, 710; 
inieroce])haly, 711 ; bibliogra]diy, 744 
Palsy ol bulViur nei ves, niiilateial, in s>plii- 
litie bstsal meningitis, 680 
Paracentesis ot tympanic membranes in 
simple meningitis m eliihlren, 556 
l*aragraph]a, 442 

Paialysis, in intracranial tumours, 653 ; in 
lesions of pons Varolii, 352, 355 ; in 
posterior- basic iiieiiingitis, 529 
Paialysis, in abscess of teinporo-s|iheiioidal 
lobe line to ear iliseasi*, .589 ; in caisson 
flisease, 38 ; in lesions ol cerel>ellniii, 373 ; 
111 tuberculous n^iniingitis, 475 ; in vasculai 
occlusion from thrombosis, 561 ; character 
of, 566 

Paralysis agituns, iliagnosis from disseminate 
sclerosis, 89 , from general paraljsisol the 
insane, 722 

Paralysis, cortical, 287 ; direct, 293 ; lacial, 
111 aural disease, 582 ; general, of ^he 
iusanc, 690 ; general, diagnosis from'blis- 
seiiiinate sclerosis, 88 ; » ocular, in dis- 
seminate sclerosis, 69 

Paialysis of seventh iier\e, result* of basal 
syphilitic meningitis, 680 
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Paralysis, pennaiieiit, clistribiitioii of, in 
anterior poliom^elifls acuta, 191 
Paralysis, pri^iary spastic, (Uagnosis* from 
amyotroi”iic lateral sclerosis, 183 ; spastic, 
due to caries, diagnosis from birtli palsy, 
739 t 

Paralysis, syphilitic pseudo-general, 681 
“Paralytic chorea,” 845, 851 
Paramyoclonns multiplex, 888 ; causation. 
889 ; diagnosis, 894 ; diagnosis from chorea, 
S53 ; diagnosis from convulsive tic, 881 ;# 
]»athology, 896 ; prognosis, 895 ; symp- 
toms, 889 ; treatinciit, 898 ; l»il)liograi>hy, 
899 

Paraphasia, 442 

Paraplegia, cerebral spastic, 735 ; spastic, 
135 

“ Parasyphilitic ” alfections in intracranial 
syphilis, 671 

Parietal lol>e, lesions of, 310 
Parturition, abiiorinal, as cause of birth palsy, 
737 

Pellagia, degeneration in the cord in, 147 
Percussion, the dilTerential cranial note, 589, 
644, 655 

Perforating ulcer of the foot in talics dorsalis, 
124 

Peripheral nerves in general paralysis of the 
insane, 716 

Peripheral nervous system in disseminate 
sclerosis, 75 

Peripheral neuritis, diagnosis from ataxic 
paraplegia, 148 ; from tabes dorsalis, 128 
Peroneal type of muscular atrophy, diagnosis 
from progressive spinal muscular atrophy, 

217 

Pes cavns in Friedreich’s ataxia, 154 
Petit inal, 776 ; in infantile hemiplegia, 741 
Pharyngeal crises in tabes dorsalis, 122 
Phouation, paralysis of movements of, 287 ; 
and aphasia, 295 

Photophobia in tuberculous meningitis, 473 
“ Pin-point pupils ” in tabes dorsalis, 114 
Plmpics jaunes ” in vascular occlusion from 
thrombosis, 564 

Pleurisy, as cause of simple thrombosis of 
cerebral veins, 573 
Pneumococcus infection, 600 
Pneumonia, as cause of simple thrombosis of 
cerebral veins, 573 ; diagnosis from vertical 
nieiiingitis, 554 ; iu> chronic bulbar 
paralysis, 230 ; in suppurative vertical 
meningitis, 546 

Poisons, as cause of aphasia and verbal 
amnesia, 416 

Polioencephalitis, acute, 743 
Poliomyelitis anterior acuta, 186 ; ago in, 
*199 ; arm types, 190 ; diagnosis, 201 ; 
ftagnosis from amyotrophic lateral 
sclerosis, 18* ; from birth palsy, 739 ; 
from hfcmatomyelia, 48 ; from progressive 
spinaUmuscular atrophy, 217 ; epidemics, 
200 ; etiology, 198 ; modes of onset, 186 ; 


month of onset, 199 ; pathology and 
morbid anatomy, 195 ; plates, 188 ; pro- 
gnosis, 202 ; stages, 192 ; symptoms, 186; - 
treatment, 203 ; bibliograpliy, 206 
Poliomyelitis anterior chronica, 207 
Polyneuritis, ihagnosis from anterior polio- 
myelitis ;ieiita,T202 

Pons Varolii, lueinfrrliages of, 6^ ; lesions 
of, 350 ; spftening, 351 ; tuniours, 352 
Porencepbalus, as result of birth palsy, 738 ; 

of infantile liemiplogia, 743 , 

Porencephaly, incomplete paralysis in, 29*2 
Posterior sclerosis of the cotd, see Tabes 
dorsalis, 96 

“Post-bemiplegic chorea,” 736 
Posture of hotly, etfec^ on eirciilation, 249 
Pott’s disease, as /'aiise of coinpression 
myelitis, 36 ; as Saiisc of spastic paralysis, 
148 ^ 

Pregnancy, acute renal disease of, 802 ; (and 
chorea, 835 ; and disseminate sclerosis, 
53, 91 ; ainl e]>ilei)sy, 781) ; chronic renal 
tliseuse of, 798 ; different renal diseases 
that may occur nitli, 798 ; favouring 
coagulation of blood, 560, 563 ; of twins, 
eclampsia in, 803 
Pregnancy, kidney, 798 
Pressure, intracranial, 247 * 

Primary lateral sclerosis, diagnosis from 

disseminate sclerosis, 86 
Primary spastic paralysis, 137 ; causation, 

142 ; clinical history, 140 ; diagnosis, 

142; morbid anatomy and pathology, 

137 ; jirognosis, 144 ; tieatnient, 144 ; 
bibliogra]>by, 151 

Progressive spinal muscular atrophy, 207 ; 
age and sex in, 208 ; causes, 208 ; course, 
213 ; diagnosis, 216 ; history, 207 ; 
morbid anatomy, 214; pathology, 215; 
prognosis, 217 ; symptoms, 209 ; treat- 
ment. 218 ; bibliography, 219 
Protospasm, 289 
Pruritus, insomnia in, 751 
Pseudo-bulbar jiaralysis, distinction from 
real bulbar paralysis, 409 ; pathology of, 
333 ; symptoms iii^ ‘:.--*LWiuial syphilis, 
675 

Pseudoglioma in posterior-basic meningitis, 
521 

Pseudo- mutisin, 417 

Pseudo-sclerosis, 92 ; ding^nosis from dis- 
seminate sclerosis, 87 ^ ^ « 

Psychical auraj in epilepsy, 775 
PsyEhical causes of iiisoiiiiiia, 748 
Psychical disturbances in convulsive tic, 882 
“Psychical sensations” in epilepsy, 775 
Psychical tic, 884 < r 

Ptosis in lesions of corebelTuiii, 380 
Puberty and epilepsy, 781 
Pulsation, cerebral, 239 
Pulse, in abs^ss of brain, 635 ; in cerebral 
lia>iiioiThage, 618 ; in changr of posture, 
252 ; in concussion of the brain, 459 ; 
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111 general paralysis of the insane, i 
/09 ; ill lesions of cerebelluni, 3S2 • m 
siini>le inomngitis in children, 532, 555 . 
ill tiibenniloiis ineniiigiti:^ 474 * * , 

upils in cerebellar disease, 380 ; m general ' 
paralysis of the iii8aue,^01 ; m lesions of • 
corpora (iiuulrigeniiinL 347 ; in iiontine 
hieniorniage, 351, 3ife, 622 ; in simple ' 
jneimigitis in children, 494, 519; ni j 
tuberculous meningitis, 476 ' 

cerebral heinianopsv, 
318 

’utnaiii and Dana’s combined sclerosis of the 
lateral and posterior columns, I47 
*}iemia and chorea, 834 
'"yainiia, lateial sinus) 598 
Pyramidal hbres, dege^iratioii of, in cerebral 
hiemorrhage, 61 6 ,, 

P}ramidal tracts, degeneration ot, in ani- 
. nurotic family idiocy, 731 
PjTexio, aliscnce of, in abscess of brain, 635 


Race, m causation of chorea, 830; m 
infantile cerebral degeiiciation, 728 
Rachitis, diagnosis from poliomyelitis ante- 
rior acuta, 201 
Stcctiini 111 myelitis, 19 
“ Recurring utterances,” 408 

n* talies doi sails, 

ReHex eialepsy, 783 

Reflex irritiition os cause ot chorea, 837 ; as 
cause ot puerperal eclampsia, 803 ; as 
cause of simple tic, 870 ; as cause of 
teinimrary aphnsia, 418 
Reriexes, 111 poliomyelitis anterior acuta, 191 ; 
ill chorea, 846 ; in chronic biilbai 
paralysis, 229 ; 111 hamiatomyclia, 47 ; in 
hemiplegia Irom tlirombnsis, 568 ; 111 

iiitracraiiial tumours, 653; in mjelitis, 
18 ; 111 jiaraiu>oclnnus iiiiiltiplev, 893 ; ni 
progressive spinal mnseiilar atrophy, 212 ; 
111 simple meningitis m childieu, 533; in 
sud<1eu bulbar ]>nralysi.s, 223 
Rerteves skjM. in nr;mar>i spastic pniahsis, 
141 ; spinal, in syringomyelia, 164 ; 
superficial, 111 disseminate sclerosis, 71 
Refraction, errors of, and chorea, 837 
Regressive i)arul\sis, see Poliomyelitis an- 
terior acuta, 1 86 

Renal disease, 'acute, of prt^gnancy, 802 ; see 
Eclanifftia, puerperal, 797 
Renal di.sease, chronic, of pregnancy^ 798 ; 
frecpiency, 799 ; relation to eclampsia! 
800 ; treatment, 800 

RcMU[ratioii,^iii amyotrophic lateral sclerosis, 
178; in cerebral hn niorrhage, 618; in j 
general paralysis of the insane, 709 ; 111 ' 
lesions of cerelielliini, 382; in simple ' 
meningitis in children, 531 ; in tuber- 
culous n^eningitis, 474 > 

Res])iratiou, muscles of, in progressive spinal 

muscular atrophy, 211 


Retinitis m puerperal eclampsia 807 
Rheiiinalism, and cfloix'a, 832, 8 10 ; as 
cayc of disseininato sclei^si-., 53 ; acute 
articular, di.ignosis fi'oin Column ditis 
aiiterioi acuta, 201 

Rheumatoid arthritis, distinction from 
Cliarcot's di.sease, 123 

Right ceichr.d hemisphere in .si>ecial fuiu-- 
tions, 397 

Rigidity, in ilisseniin.itc sclerosis, 62 ; of 
]imb.s, 111 hcmijilcgia fioiii thrc'mUiMs 
567 ; in fuberciilous meningitis, 475 
Itolainlic region, disiMso of, 284 ; airections 
ot motion, 292; affect ions of sensation, 
297 , ilcstnicf ivc lesions, 292 ; irntativi^ 
lesions, 288 ; iiioxciiients caused by 
eleilnc sfmmhition in, 281 ; summary' 
291, 305 ; fiibhography, 306 
Rombergs sign in tMiiamymdoniis iiinUi]ile\. 

893 ; in tabc.s doisali.s, 115 
Rotatoiy inovenieiils, in lesions of ccrebclhii 
ix*d uncles, 387 ; in lesions of ciTcbcIlnni. 
371 


Sai \\m convulsions, 909 
Salua, aMuiniiilation of, in chronic bulbar 
]>aTal,>sis, 229 

Sapr.emia, lateral simis, 601 
Seal let lexer, and clion*a, 834 ; ti.s cause of 
acute olitis, 583 

Sclerosis, disseminate, 50 , alHU'nint cilscs, 
56 ; age in, 51 ; appearanci* ot the islets, 

I 76 ; causation, 51 ; chussical cases, 58 ; 
, coiiise and duration, 72; diagnosis, 85; 

' diagnosis from amyotrophic latent I 
^ sclerosis, 183 ; ilingnosis from myelitis, 
26 ; insular, 50 ; morbid anatomy, 73 ; 
miiltijde, 50 ; pathology, 82 ; piogiio.sis, 
90; jiseiido, 92; seats of elect hm, 71; 
sex 111, 52; sMiijttoms, 55; treatment, 
90 ; types, 55 ; bibliograjdi^, 94 
Seleiosis, seeondary, 111 myelitis, 10 
Seohosis in FVuMlren h’.s ataxia, 151 
Scotoma, central, in disseiiiiiiate sclerosis, 66 
Scrcaiiiiiig in simitle meningitis in ehiMren 
530, 555 

Sea.soii ill chorea, 831 

Secondary lateral sclerosi.s, djagimsis from 
primary spa-slic jtarnlysis, 143 
Sell-kiioxvledgo, lo.ss of, in general paral>.sis 
of the in.sane, fOl 
Senile chorea, 862 
Senile jmrajdegia, 184 

Sensation in h:eiiiatoinyelia, 46 ; in xx-ariiiiig 
of ejulepsy, 770 

Sensation, affections of, m leaions of cere- 
liellum, 377 ; in Icsiims of corpora (jinyl- 
rigeiiiiiia, 348 ; in lesions tif *ptie 
thalaiiii, 329 ; in lesions of Roland area, 
297 'J 

Sciisibilitj', loss of, in general jiaraRsis of 
the iiiNane, 705 ; or«ler of j return, in 
cerebral liennaniesthesia, 302 
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Sensibility, tactile, in It^sions of pons Varolii, 
354 ; tactile and muscular, in lesions of 
falciform lobe, 307 v* 

Sensory affeovious in tabes dorsalis, 118 
Sensory and motor centres, theories of co- 
incidence in Bolandic zone, 298 
“Sensory aphasia,” 414, 423 
Sensory cross-way, 331 

Sensory derangements in intracranial 
tumours, 654 

Sensory discharge in aura of epile])sy, 773 
Sensory disorders in general paralysis of the 
insane, 694, 703 

Sensory disturbances iu tumour of frontal 
lobe, 279 

Sensory symptoms iu chorea, 845 ; in dis- 
seminate sclerosis, 69 
Septicaemia, lateral sinus, 603 
Serum - iiyections in treatment of simple 
meningitis in children, 559 
Seventh cranial nerve, adections of, in lesions 
of cerebellum, 381 

Shock as cause of convulsive tic, 875 ; as 
cause of paramyoclonus multiplex, 889 
“Sighing respiration,” in tuberculous men- 
ingitis, 474, 483 

Sight, derangements of, in intracranial 
tumours, 654 
Simple tic, 869 

Sinus phlebitis, diagnosis from abscess of 
brain, 639 

SinuM pyiemia complicated by abscess of 
brain due to ear disease, 591 
Skin, areas of, related to segments of spinal 
coni (plate), 161 

Skin, in simple meningitis in children, 533 ; 
in tul>erculou8 meningitis, 473 ; trophic 
disturbances of, in syringomyelia, 1 62 
Sleep, and cerebral circulation, 255 ; post- 
epileptic, 778 

Sleep, disorders of, 745 ; amount of sleep, 
746 ; dreams and nightmare, 756 ; 
insomnia, 746 ; night terrors of children, 
757 ; physiology, 745; sleep - talking, 
sleep-walking, 757; somnolence, 756; 
bibliography, 767 

Sleepiness iu aura of epilepsy, 776 ; in 
general paralysis of the insane, 709 
Smell, alfections of, in lesions of cerebellum, 
379 


Smell, cortical centre of, 3£3 
Social ataxy in general paralysis of the 
insane, 694 

Soft palate in chronic bulbar paralysis, 227 ; 
paralysis of, in lesions of medulla ob- 
longata, 393 • 

Softening, necrotic, of cerebellum, 361 ; of 
iil^ulla oblongata, 390 ; of pons Varolii, 


35 : 


Softening, red, iti cerebral embolism, 561 ; 
in vascular occlusion from thrombosis, 
564 

Softening, yellow, in cerebral embolism, 562 ; 


in vascular occlusion from thrombosis, 
564 

Somnolence, 756 ; in aura of epilepsy, 775^ 
in intracranialisyphilis, 682 
Somnambulism, 757 

Spasms, in convulsive tic, 875 ; iu Jack- 
sonian epilepsy, ,, sequence of, 289 ; in 
paramyoclonus multiplex, 889 ; in simple 
tic, 871 

Spasms, clonic, by compression of one caro- 
tid artery, 260 ; in posterior-basic men- 
ingitis, 529 ; flexor, of limits (flgs.)i in 
posterior-basic meningitis, 524 ; localised, 
diagnosis from convulsive tic, 881 ; 
localised, in intracranial tumours, 653 ; 
mobile, in hemiplegia from thrombosis, 
569 ; saltatory, 9Jii ; tonic, in posterior - 
basic mening’tis, 522, 555 ; tonic anel 
clonic, in infantile hemiplegia, 741 
Spasmus nutans, 903, 909 , 

Spastic paraplegia, 135 ; complicated with 
other legions of the cord, 145 ; lorms, 136 ; 
functional or hysterical spastic paralysis, 
149 ; history, 135 ; primary spastic 
paralysis, 137 ; spastic paralysis secondary 
to pre-existing disease, 148 : bibliography, 
151 ^ • 

Spastic paraplegia of cerebral origin, dia- 
gnosis from primary spastic paralysis, 144 
{Special senses, alfections of, in lesions of 
optic thalami, 340 ; in tabes, 119 
Specific affections in intracranial syphilis, 
671 

Specific hemiplegia in intracranial syphilis, 
674 

Speech, aflcctiou of, in biith palsy, 736 ; in 
chorea, 842 ; in chrome bulbar paralysis, 
227 ; ill general paralysis of the insane, 
705; in infantile hemiplegia, 740; in 
paramyocloniis multiplex, 893 ; in tuber- 
culous meningitis, 471, 476 
Speech, defects of, 394 ; classification, 403 ; 
due to cortical lesions, 410 ; due to 
damage to the commissures between word 
centres, 444 ; due t(\^lbfiqiAical lesions, 
404 ; in cerebral hasmorrliage, 621 ; in 
disseminate sclerosis, 64 ; bibliography, 
446 

Speech, impediments of, 448 ; idioglossi •, 
454 ; lisping, 464 ; stuttering, 448 
Speech, part played by right ^.erebral hemi-^ 
sphere in functions of, 397 
Spidej-cells in general i>aralysi.s of the 
insane, 714, 718 

Spina bifida, change of cerebro-spiual fluiil 
in tappings, 243 

Spinal cord and membranes in general 
paralysis of the insane, 713, 715 
Spinal cortl, diffuse diseases of, 3 ; in acute 
myelitis, 8 ; in caisson disease, 39 ; in 
hiematomyeLo, 46 • ^ 

Spinal cord, disease of, as cause of spastic 
paralysis, 148 
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Spinal cord, in poliomyelitis /mterior acuUi, 
196 ; in tabes dorsalis, 99, 107 ; in tiiljer- 
ndoiis meningitis, 481 ; cavity in, in 
syringomyelia. 168 ^ 

Spinal cord, limited diseases of, 50 ; sclerosis, ^ 
50 ; white and gray m^ter, in dissemin- 
ate scWosis, 75 ^ 

Spinal Sird, motor elements of, 1 92 ; 
mnscles represented in gegnfeuts of, 194 ; 
sections of, in syringomyelia (plates), 169, ^ 

170 ;* segments of, relation to areas of 
* skin (plate), 161 

Spinal cord, pressure on, from Pott's 
disease, diagnosis from amyotrophic lateral 
sclerosis, 183 

Spinal diseases, coidnler, <liagnosis from 
primary spastic paralysis, 144 
“ Spinal epilepsy,” 140 ; Paraiiiyoclonns 
multiplex, 888 

Spinal ganglion in tabes dorsalis, 102, 107 
Spinal membranes, hieinorrlnige into, dia- 
gnosis from hasniatomyelia, 48 
Spinal meningeal Inrmorrhoge, diagnosis 
from myelitis, 24 

Spinal nerve roots in disseminate sclerosis, 

76 ; lesions of, diagnosis from amyotrophic 
lateral sclerosis, ^183 ‘ 

Spine, curvature of, in poliomyelitis anterior \ 
acuta, 192 ; in syringomyelia, 163 
Splanchnic vaso-motor iiiechanism in cere- 
bral circulation, 250, 253^ 

Spleen in puerperal eclampsia, 813 
“Springhalt tic,” 871 

Squint, ill birth palsy, 736 ; in eclampsia 
nutans, 911 ; in tuberculous meningitis, 
476 

Staccato sjieech in disseminate sclerosis, 64 
Status epilepticus, 782 ; treatment, 795 
“ Stellwag’s symptom ” in simple meningitis 
in children, 493, 519 

Stocker’s sign in tuberculous meningitis, 473, 
483 

Strabismus, in liead-nodding, 907 ; in simple 
meningitis in children, 494, 519 ; external, 
in lesion o^* p'«-'''^''Mobe,-'312] 

Stupor ill intracranial syphilis, 682 
Stuttering, 448 ; causation, 450 ; mechanism | 
of normal articulation, 448 ; pathology, 
C51 ; symptoms, 451 ; treatment, 453 ; 
bibliography. 456 

. Vitus’s dan^, see Chorea, 829 
“ Subcorti0kl aphasia,” 407 
“Subcortical word-deafness,” 429 ^ • 

Sunstroke as cause of general paralysis of the 
insane, 693, 722 
Surgical tubeyulosis, 481 
Suspension for taibcs ilorsalis, 131 
Swallowing in chronic bulbar paralysis, 228 
Sweat in apoplectic stage of cerebral hiemor- 
rhage, 618 ^ 

Sydenham’s ^horea, iliagnosisrfrom convul- 
sive tic, 8/9 ; relation to simple tic, 870 
“Syllabic stumbling,” 442 


Sympathetic, pamlysv of, in syringomyelia, 
164 

Syiicifpe, diagnosis from epileij^y, 788 ; iii- 
huence of gravity on, 251 

Syphilis, and tabes dorsalis, 97, 100 ; ns 
cause of aural disease, 583 ; ns cause of 
disseminate sclerosis, 53 ; as cause of 
general paralysiis of the insane, 691, 721 ; 
ns cnuKc of myelitis, 6, 36 ; as cause ot 
progiessive spinal muscular atrophy, 208 ; 
disposing to cerebral hiemorrhoge, 606 

Syphilis, acquired, of the nervous systeni, 
pathological anatomy of, 685 ; lesions of 
liraiii and its membranes, 685 ; of the 
vessels, 687 

Syphilis, Corel )ro -spinal, diiigiiosis from dis- 
seminate sclerosis, 88 

Syphilis, hertslitary, of the nervous system, 
689 

Syphilis, inherited, as cause* of hii-th palsy, 
737 ; diagnosis from infantile cerebral 
degeneration, 733 

Syphilis, intracranial, 668 ; age in, 669 ; 
classilicatioii, 673 ; clinical forms, 673 ; 
didii^c arterial ami ineiiiiigeal lesions, 
pseud<»-geiu*ral paralysis, syphilitic de- 
mentia, 681 ; foi-ul lesions, gniiiniata of 
ceiebral cortex, cortical inenibranes, ami 
of arteries 675 ; introduction, 668 ; 
pathological anatomy, 685 ; pro4lronia, 
672; prognosis, 682; “specilic” and 
“ parasyphililic ” alTections, 671; syinp- 
toniatology, 671 ; symptoms arising from 
vascular occlusion, 674 ; syphilitic de- 
])Obits over base oi brain and nasal 
meninges ; paralysis of cranial nerves, 
678 ; time of onset (table), 669 ; treat- 
ment, 683 ; bibliograi»hy, 689 

Syphiloma of the brain, 686 

Syringomyelia, 159 ; and lia'iiiatoiiiyclia, 46, 
48 ; area of analgesia and tbermo-aiiass- 
thesia, 166 ; course, 165 ; iliagnosis, 174 ; 
diagnosis from amyotroi»liic lateral sclero- 
sis, 183 ; from disseniinate sclerosis, 88 ; 
from progressive spimd muscular atrophy, 
217 ; from tabes dorsalis, 129 ; history, 
159; pathology, 167; symiitoms, 160; 
tlicories of origin, 1/0; bibliograjmy, 
175 


'abes clorsalis, do ; age ami sex in, 97 ; 
and general paralysis, 100; diagnosis, 

128 ; diagnosis from disseminate sclerosis, 
87 ; from Kriedrcich’s uUxia, 154 ; from 
syringomyelia, 174 ; etiology, 97 ; his- 
torical,' 96 ; morbid anatomy, 99 ; nature 
of the degeneration, 107 ; pathology, 9^8 ; 
stages, 115 ; symptoms, 113 ; treatii^iit, 

129 ; varieties, 103 ; bihUography, 131 
'aste, cortical centre of, 324 

'aste, ill lesions of cerebellum, ^379 ; in 
lesions of pons Varolii, 355 
'emperature, in abscess of brain, 635, 038 ; 
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in cerebral basiuorlCiage, 619, 62^ ; in ' 
chorea, 850^ in haeni atomy eiia, 47, ; in 
iutracrauit^\ tumours, 656 ; in simple 
meningitis in children, tf32 ; in tuber- 
culous meningitis, 477 
Temperature, relation to corpus Ktriatuin, 
335 ; to optic tlinlaini, 381 
Tenipornl lobe, lesions of, 319 
Temporo-sphenoidal lobe, abscess of, 323, 
586 

Tendon-jerks in disseminate sclerosis, 62 
Tenotomy in treatment of poliomyelitis 
anterior acuta, 206 

Thermal disturbances in lesions of dl^tic 
tlialami, 341 

Thermo-anaisthesin in syringomyelia (plate), 
166 

Thinl cranial nerve in cerebral syphilis, 679 ; 
affection of, in hemiplegia from thrombosis, 
568 

Tlirombosis, arterial, with cerebral softening, 
641 ; marantic, of the sinuses, diagnosis 
from abscess of brain due to ear ilisease, 
591 ; of arterioles of medulla oblongata, 
390 

Thrombosis as cause of a]ihnsia and agraphia, 
416 ; as cause of vascular occlusion, 563 ; 
onset, 565 ; treatment, 570 
Thrombosis in cerebral veins and sinuses, 
573 ; conditions favouring cerebral, 563 ; 
infective, 575 ; simple, 573 
Thumb, muscles of, in progressive spinal 
muscular atrophy, 209, 216 I 

Tic, convulsive, diagnosis from paramyo- 
clonus multiplex, 894 
Tic salaam, 909 

Tics, the, 868 ; convulsive, 873 ; co-ordi- 
nated, 883 ; history, 868 ; psychical, 884 ; 
siinple, 869 ; bibliography, 886 
Tingling sensations in Jacksonian epilepsy, 
291 

Tinnitus, 679 

Tongue, “champing” movements of, in 
posterior-basic meningitis, 522 ; paralysis 
sof, in disseminate sclerosis, 63 
Tongue, in chronic bulbar paralysis, 227 ; in 
general paralysis of the insane-, 705 ; in 
lesions of cerebellum, 382 ; in lesions of 
Aie^ullli oblongata, 392 ; in lesion of pons 
Varolii, 355 ^ 

Tonus, loss of, in tabes dorsalis, 109 
Toxic insomnia, 747 

Toxic epilepsy, 767 ! 

Toxic theory of puerperal eclampsia, 815, 819 | 
Traube-Heriiig blood -pressure in cerebral 
ancernia, 259 

Trr.ulie - Roseustein theory of puerperal 
e^ampsia, 814 

Trauma as causeepf disseminate sclerosis, 54 ; i 
as cause of head-nodding, 904 
Tremor, ju birth palsy, 736 ; in infantile 
hemiplegia, 741 ; in disseminate sclerosis, 
60 ; ill lesions of cerebellum, 371 ; in ] 


lesions of corpora quoAlvigemina, 348 ; in 
tuberculous meningitis, 476 
Tremors, toxic, diagnosis from disseminate 
sclerosis, 89 

Trephining, palliative, in intracranial 
tumours, 665 

Trigeminal nerve, « palsy of, iii^^ cerebral 
syphilis, 679 

Trismus in apoplectiform bulbar paralysis, 
393 

Trophic disturbances, in disseminate sclerosis. 

71 ; ill syringomyelia, 162 
Trophic lesions in tabes dorsalis, 123 
Tuberculosis, as cause of niiial disease. 583 
Tuberculosis, acute miliary, diagnosis from 
vertical meningitis, ^>54 
Tumours, cerebellar,’^ diagnosis from heredi- 
tary ccrcbella*’* ataxia, 159 ; extra-cranial, 
diiignosis from bulbai paralysis, 235 
Tumours, in cerclielliim, 362 ; in corpus 
callosum, 326 ; in crnniiim cause of com- 
pression of cerebral capillaries, 268 ; in 
falciform lobe, 309 ; in medulla oblongata, 
391 ; ill occipital lobe, 315 ; in optic 
tlialamiis, 337 ; in the cortex, and para- 
lysis of voluntary motion, 292 
Tumours of brain, diagnosis from gciierM 
paralysis of the insane, 722 ; of Irontol 
lobe, 278 ; of spinal cord, cause of spastic 
paralysis, 148 

Tumours, iiiti acranial, 645 ; age and sex in, 
646 ; clinical history, 649 ; diagnosis, 657 ; 
diagnosis from tuberculous meningitis, 
486 ; duration, 659 ; etiology, 646 ; 
localising symptoms, 618 ; morbid ana- 
tomy and pathology, 645 ; palliathe 
medical measures, 666 ; palliative trephin- 
ing, 665 ; pathological physiology, 646 ; 
prognosis, 659 ; treatment, 660 ; types or 
groups, 656 ; bibliography, 667 
Tumours, syphilitic cerebral, frccpieiicy of, 

677 

Tumours, tuberculous; diagnosis from abscess 
of brain, 592, 639 

Typhoid fever, tfiagnok-'L^nTanertical men- 
ingitis, 554 

UmLATKlJAL convulsions in Jacksonian 
epilepsy, 288 

Upper limbs, iiosture of, in amyotrophic 
lateral sclerosis, 177 ^ 

Unemiu, diagnosis from cerebral ha3iiior- 
rli^^ge, 627 ; from puerperal eclampsia, 818 
Urea, excretion of, in puerperal eclampsia, 
805, 817 

Urinary derangements in intracpuiial tii^noiirs. 
655 

Urine, in chorea, 849 ; in general paralysi* 
of the insane, 709 ; in pnraiiiyocloiiu" 
multiplex, 894 ; in pregnancy, 799 ; m 
puerperal eManipsia, 805 ; toxf'ity of, 815 
in simple meningitis lu children, 533 ; n* 
tuberculous meningitis, 477 
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V \u E9, mcompettucy of, and \ aricose veins, ' 
■249 

Vascular oocluMon, diagnosis fioiii cereliral 
Inenionliage, 619 

Va^o-motor disturbances ili lesions of optic ■ 
thalami, 341 , 

Vaso-motor nerves, cerelJal, 239 
Vaso-nio+or pUenoinenej in simple meningitis 
in eliililren, 532 

Venous congestion, cerebral, ■J6'2 
Ventri'-iilar liiemoiilinge, 623 . 

Veitigo, 579 ; in intracranial sjpliilis, 673 ; ^ 
111 intracranial tumours, 652 : in minor ■ 
epileiitic attacks, 777 ; in warning of i 
epilepsy, 771 

^'el‘tlgo, amlitorv, iliagiiosis from eialcii^v, 
787 \ 

Vessels, diseased, iii ^*aScnlar occlusion fioni 
thrombosis, 563 

Vessels, spasms of, as cause ol aphasia and 
right hemiplegia, 116 I 

Visceral aune in epilepsy, 773 
Visceral crises m tabes doi sails, 121 
Visceral lesions, inllammatory, in supjnira- 
ti>e vertical meningitis 546 
Visoeial syiiii»toiiis in li.eiiialoniyelia, 47 
Vision, Held of, in disseniiiiate sclerosis, 66 J 
Vision, impairment of, m lesions of infeinal ' 
capsule, 331 

Vision, in head-iioddiiig, 907 . in hysterical 
lieiiiiaii.csthcsia, 31 1 ; m lesions of ceie- 
belliiin, 37S , 111 lesions of i oipora ipiadii- 
geiiiina, 345 , in lesions of optic thalami, 
340 ; 111 lesions of paiictal loljc, 31] 

Visual ceiitie, jiosition of, 316 
V^isiial sMiijitonis m onset of jiueiperal 
eclampsia, 802 

Visual wainiugs in epilejisj, 774 
Visual word-centies, 395 ; dillereiit mode <»f i 
mcitation liom .mditory uord-ceiitic, ! 
398 


Visual left, tlffeeta reaiiJtwf' 

from abnormal eoinlUion ol, 13-2 -.kom- 
bpied lesions m lett auditoiy ceutie, \39 ; 
eiiK-ts of destiuetion, 43^ * >ol isolation, 
435 ‘ 

Vocal cords, iii chronic luilbar paralysis, 
228; 111 light hcnii]degia and apli.isia, 
296 ; paralysis ot, in ilissmimiatc si leiosi^, 

63 

Voiiiitiiig, in ahsiess ol bnim due to ear 
disease, 5S7 , ill ceiebellai abscess, 641 ; 
in Incmoiihau'e ot superior )u‘duiiele, 3S7 : 
III intiaci.iiiial tuuiouis, 651 . in tiilieieii- 
lous meningitis. I73, in tumour ot medulla 
oblongata, 391 ; m smi])h‘ meningitis in 
ehildien, tJI3, 53 1; post epileptic, 778 
Vowel MUiiids, 1 11» 

Wasiim. in simple niemngitis in cliihiieii, 

:.3 1 

^^astlng jialsN, .sm* l'iogressi\e spmal niiis- 
lul.ii atio]tli\, ‘207 

WestpliaKs sign in t.ibes doisalis, 11 1 
Whitlows, juinless, in s\ niigomyi'lia, 16’2 
Woid-blmdiiess, 12 1 ; chagianis, 137, I3S ; 
III lesion ot inJeiioi p.iMela] lolaile, 313 ; 
“pnie,” 435 , t\pes, 139 
Word-i eiitres, 395 ; diagi.uiis, 395, 396, 121, 
•udei of develojniienl. 396, sites of, 40*2 
Woid-dealiiess, 319, 1*2 1 , “pure,” 129 
Woid images as nilegial componciils of per- 
cepts and concepts, 399 
\\ onl meiiioiy, loinis of, 391 
Woids scat of pi iniai \ H'call, 398 
Worms, intestinal, astausc ol cjiilcjisy, 768 
Wi Iter’s « iamj>, 105 

Writing, delcils of, line to lorth'al lesions, 
110; to damage to the I'omiiiissuics 
between woid-ccntrcs, 111 ; tosiibcortic.il 
lesions, 101 

Wilting niovenn nts, cciitic for, 413 
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